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PREFACE 


In the interdisciplinary research which has been conducted in 
the behavioral sciences in the last decade or two, bridges between 
certain disciplines have been solidly built and heavily traveled, 
while other possible bridges have remained unbuilt or little used. 
Thus, there has been comparatively little research interaction be- 
tween psychology and economics, despite the strength of each 
discipline, and despite the willingness of both psychologists and 
economists to engage in cooperative work with “outsiders.” The 
bridges between psychology and sociology, anthropology, and 
psychiatry, and those between economics and history and political 
science, have attracted greater attention than have possible 
bridges between psychology and economics. 

With the increasing interest among psychologists in the proc- 
esses of decision making and choice, and with the increasing 
awareness among economists of the importance of psychological 
factors in economic decision, there has developed a domain of 
substantive interests common to the two fields. With the develop- 
ing respect of psychologists for precise and quantitative theory, 
at which economists have long excelled, coupled with the increas- 
ing awareness of economists of the deficiencies of their traditional 
methods of collecting data and testing theories, there has devel- 
oped the possibility of methodological approaches common to the 
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fields. The emergence of a common substantive domain and the 
growing respect of economists and psychologists for the distinctive 
skills of one another have created the possibility of significant inter- 
disciplinary work by psychologists and economists. The present 
study reports an attempt at such work. 

In the past, psychologists and economists have worked together 
most commonly on applied topics, such as marketing. Our re- 
search, in contrast, is concerned with fundamental topics in eco- 
nomic and psychological theory, and we have not given special 
attention to possible applications of our work. 

The paradigm for our work has been the bilateral monopoly 
situation, a situation of bargaining between two rivals. In this 
situation, the rivals must reach an agreement if either is to func- 
tion at all. We consider the bargaining situation a promising one 
for the study of small group decision making, in that the process 
of bargaining is a process of reconciling individual and group in- 
terests. 

To date, researchers studying decision processes have tended to 
concentrate on individual choice behavior. Group decision mak- 
ing has been thought to be so complex and to pose so many 
special problems that study of it has generally been postponed 
until the decision processes of the individuals who compose groups 
were more thoroughly understood. We hope that our studies of 
the decisions reached by groups of two, our model for the decision 
process of bargainers under bilateral monopoly, and our sugges- 
tions for generalizing this model to conflicts involving more than 
two parties will demonstrate the feasibility and fruitfulness of the 
study of bargaining and group decision making, using existing 
techniques and knowledge. 

The main body of theory concerning group decision making is 
in the literature of economic theory. Theoretical attention to 
bilateral monopoly has a long and honorable history in economic 
thinking. However, reliance on the usual sources of economic 
data has not provided observations suitable for disposing of al- 
ternative hypotheses emerging from economic theories about 
bilateral monopoly behavior. We have turned to the methods of 
experimental social psychology to create a context within which 
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data relevant to hypotheses from bilateral monopoly theory could 
be collected. 

Many economists who have considered contracts negotiated in 
the bargaining of rivals have concluded that no exact prediction 
of the nature of the contract could be made without a considera- 
tion of variables beyond their traditional domain, e.g., psycho- 
logical and cultural factors. In studying bargaining and group 
decision between monopolists, we have drawn upon psychology 
for theoretical constructs as well as for methods, attempting to 
specify and deal with the particular sorts of psychological factors 
which are significant in bargaining. 

Sharing the typical experience of research workers, we have 
emerged from the research reported here with many new ques- 
tions, which call for future research. We think of the present 
studies as constituting but an early step in research in bargaining 
and group decision making. At the conclusion of our report, we 
have listed some of the directions in which our present findings 
point. We will pursue some of these leads in our own work. It is 
our hope that the present report may serve to instigate others to 
pursue studies in this field. 

In collecting the experimental data of this research, we were 
assisted by a number of students. For their loyal and patient 
assistance, we wish to thank David D. DiFebo, Robert M. 
Evanson, Robert Greene, Julia E. McMichael, and Michael Н. 
Rosenbloom. i: 

Financial support for the research was provided in part by а 
grant from the National Science Foundation (G-7071) to one of 
the authors, and in part by a grant from the Ford Foundation to 
both authors. Pilot studies preliminary to those reported here 
were supported by the Central Fund for Research of The Pennsyl- 
vania State University. 

In the preparation of this manuscript for publication, we re- 
ceived skilled assistance from Julia E. McMichael and helpful 
editorial advice from Alberta E. Siegel. Esther Beittel was unfail- 
ingly cheerful and exact in carrying out the multitude of secretarial 
lasks connected with this work. 

We are especially grateful to our colleagues who have been 
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interested in this research and have given us helpful and incisive 
comments and suggestions, some at the time the research was 
being planned and some at the time this manuscript was being 
drafted. We thank Arthur H. Brayfield, Robert R. Bush, William 
Fellner, Martin Shubik, Robert M. Solow, George J. Stigler, and 
John W. Tukey. Of course, the responsibility for the research 
remains with us, together with the blame for obscurities and infe- 
licities which may remain in the report. 


Sidney Siegel 
Lawrence E. Fouraker 
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Chapter 1 


THEORETICAL FORMULATIONS 


The situation in which a single buyer of a specific commodity 
is confronted by but a single seller of that commodity is one that 
has intrigued economists for nearly a century. The condition, 
called either isolated exchange or bilateral monopoly, has appealed 
to some of the most creative minds in the discipline. A host of 
plausible solutions has been proposed, and a brief summary of 
these models will be presented in this chapter. 

There has been a recent revival of interest in bilateral monopoly, 
because the bare structure of the situation has the essential char- 
acteristics of many social conflict situations. In one sense, a 
situation of bilateral monopoly appeals to the mutual interests of 
the participants, and would seem to call for harmonious coopera- 
tion between them. In another, the interests of the participants 
are exactly in opposition, and acrimonious competition would 
seem to be the behavior norm. Social scientists are particularly 
concerned with the system of decisions whereby such conflicts 
are resolved. 

Von Neumann and Morgenstern provided a powerful quantita- 
tive framework for the analysis of such decisions in The Theory 
of Games and Economic Behavior (1947). The focus of the analysis 
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is on choice, or decision-making, behavior. Since the problem of 
choices among alternatives is fundamental in all the social sciences, 
the study of decision-making processes is of central interest to 
these sciences. The theory of games and decision-making theory 
may well provide the base for a unified conceptual structure for 
the social sciences с. f. Shubik, 1959, and Luce and Raiffa, 1957). 

It is our hope that the present study, concerned with one of the 
simplest of group decision situations, will contribute to the de- 
velopment of an interdisciplinary analytic approach to social be- 
havior. 


CONTEXT OF NEGOTIATIONS UNDER 
BILATERAL MONOPOLY 


Economists have traditionally assumed that economic actors 
attempt to maximize their individual satisfactions. Frequently 
the actors’ objectives may be expressed in monetary terms, а fact 
which gives economics a relatively quantitative cast in comparison 
with the other social sciences. In the case of exchange of economic 
goods, it is assumed that the individual's satisfaction is at a maxi- 
mum at that adjustment where his total profits are at a maximum. 
Economists assume that each of the participants in bilateral 
monopoly will attempt to maximize his personal total profits. 

An individual's total profits x for a transaction involving quan- 
tity Q of a commodity are defined as the difference between the 
total revenues R that he derives from a specific level of Q and 
the total costs C associated with that level of Q. That is, 


T—-R—C (1.1) 


Total profits are maximized when the first derivative of total 
profits with respect to ( is equated to zero, provided the second 
derivative of total profits with respect to ( is negative. "Thus, т 
is maximized when 


dr An dC _ dèr 
dag 4970 and dg €? (1.2) 
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'The first derivative of total revenue with respect to quantity is 
defined as marginal revenue, and the first derivative of total cost 
with respect to quantity is defined as marginal cost. When total 
profits are at a maximum, marginal revenues equal marginal costs. 
It follows from the assumption of profit maximization that 
decisions under bilateral monopoly will be made within the con- 
text of revenue and cost functions. Specifically, the average 
revenue function R/Q corresponds to the net demand for the com- 
modity, while the average cost function C/Q reflects the supply 
of the commodity. The demand may be considered as the schedule 
of net prices and quantities at which the buyer may resell the 
commodity. "Therefore, if the buyer pays a price derived from his 
demand function for a certain quantity, his profit will be zero. 
His gain will increase as the price for the specific quantity is re- 
duced. Similarly, the supply of Q may be considered as the sched- 
ule of net prices and quantities at which the seller may produce 
the commodity. If he sells a certain quantity at a price derived 
from his supply schedule, his profits will be zero. His gain will 
increase as the price for the specific quantity is increased. 


FORMS OF NEGOTIATION UNDER 
BILATERAL MONOPOLY 


Price Leadership 


Most variation among different solutions to the bilateral mo- 
nopoly problem stems from variation in the assumptions and 
conditions which are made regarding the form of the negotiations 
employed by, or imposed upon, the participants. 

Bowley’s classic statement of the problem (1928) was in re- 
sponse to Schumpeter's report (1997) of Wicksell's criticisms 
(1927). Bowley assumed that one party would have the power to 
establish a proposed price at which the exchange would take 
place. The other party would then have the privilege of selecting 
the quantity which would be exchanged at this price. If this 
quantity did not seem attractive to the price setter, he would be 
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empowered to establish a new proposed price, in the hope of 
eliciting a more favorable response with respect to quantity from 
his weaker opponent. These negotiations in the search of individ- 
ual profits would lead to a unique solution according to Bowley. 

This may be demonstrated by the device of a simple linear 


model. Let the demand for the commodity be represented by 

R 
– = А—В 1.3 
Q Q (1.3) 


and let the supply ђе represented by 
4 - А + B'Q (1.4) 
where A and A’ represent the price axis intercepts of the functions, 


and B and B’ represent the pertinent slopes. Then total revenue 
would be 


В = AQ – BQ (1.5) 
marginal revenue would be 

dR 

40 = — 2BQ (1.6) 
total cost would be 

C = AQ + ВО (1.7) 
and marginal cost would be 

ас , Й 

49 7 A’ 4- 9B'Q (1.8) 


Let the buyer be the price leader. He knows that for any price 
he quotes, the specific quantity in the negotiation will be selected 
by the seller. The quoted price P then becomes the constant 
average revenue to the seller, so that the seller's total revenue 
would be PQ and his marginal revenue would equal P. It could 
be predicted that the seller will offer that quantity which maxi- 
mizes his profits under these conditions. ‘The quantity which does 


so is determined by equating the seller’s marginal revenue and 
marginal cost 


P = 4 - 9B'Q (1.9) 
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or 


and therefore 
P- А! 
Q <= эВ’ 
Thus, the quantity offered by the seller in response to any price 
P bid by the buyer will be derived from his marginal cost schedule. 
This function is in effect the supply schedule to the buyer (for 
it is a traditional assumption that all pertinent conditions are 
known to all participants). 
The relevant total cost function to the buyer then would be 


(1.10) 


€, = А'д + WE (1.11) 
and the corresponding marginal function would be 

dO, _ (4 AB! 

dQ ^ А! + AB'Q (119) 


The buyer would quote that price which maximizes his payoff 
under these conditions. Equating marginal revenue and marginal 
cost 


A — 2BQ = A’ + 4B'Q (1.13) 
we get 
А- А 
Q = 3g + eB (1.14) 


We may solve for the price by substituting (1.14) into (1.9), 

obtaining 

4-4 

4B’ -- 2B 

The indicated quantity (1.10) would be selected by the seller, for 

it yields the maximum payoff to him under the given conditions. 
If the seller is the price leader, he realizes that the buyer will 

equate marginal revenue with any price quoted by the seller 


P = A – 980 (1.16) 


P = A' ＋ 2B’ (1.15) 


and therefore 


(1.17) 
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The quantity selected by the buyer at any price P will be 
derived from his marginal revenue function. This function is the 
demand curve faced by the seller. The seller’s total revenue 
function R, would be 


В, = AQ — 2302 (1.18) 
and the seller’s marginal revenue would be 

аб _ 

i = A — 4BQ (1.19) 


The seller will quote that price which maximizes his payoff within 
this structure. If marginal revenue and marginal cost are equated 
А — 4BQ = A’ + 2B’Q (1.20) 

we obtain the quantity 
Qo AA 
. 2B’ + 4B 
When this value of Q is substituted in (1.16), the solution for 

price is obtained: 


(1.21) 


A — А! 
2B’ + 4B 
This solution corresponds to Cournot’s solution (1897) for bilateral 
monopoly. 

In price leadership models, determinate solutions and the 
division of profits (differential payoff) are established by institu- 
lional arrangement and economic forces. 

The institutional arrangement determines who is to act as the 
price leader, a role having substantial advantages in this form of 
negotiation. For normal linear functions, the price leader will 
receive between two-thirds and 100 per cent of the joint рауой. 
His share of the profits will approach 100 per cent if his average 
and marginal functions have a slope other than zero while those 
of his rival approach a slope of zero. 

He will receive two-thirds of the joint payoff if this situation is 
reversed. This is shown in Table 1.1. 

Although the leadership role is of primary importance in 


P=A-2B (1.22) 
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Taste 1.1 


DIVISION or THE Јогчт PAYOFF UNDER Price LEADERSHIP 


— ——— —.Zↄ——ẽ . —[—ĩʒũa4l7 — 


Per cent of Per cent of 
Price leader В" В joint profit joint profit 
to seller to buyer 
3 SE = 
Seller 0 - 66.66 33.38 
Seller + —0 —100.00 —0.00 
Buyer -з0 - —0.00 —100.00 
Впуег + 0 33.33 66.66 


А 


—: approaches. 


Bowley’s cases, the есопотіс variable of slope is of some im. 
portance in the determination of the division of profits. Further, 
the joint payoff will be proportional to the absolute magnitude of 
either average function’s slope. As will be seen, the slope is a 
determinant of the division of the joint payoff in other models as 
well as in the Bowley models. 

It should be noted that the joint payoff is never maximized 
under the linear Bowley models. For the linear model presented 
in the next section, on the other hand, it will be shown that the 
joint payoff is maximized at 


42 4 
Qu = gp ров 


Since, except when B or B’ equal zero, this value of Q is always 
greater than (1.21) or (1.14), we may conclude that the Bowley 
price leadership cases usually yield an output that is less than 
the output which maximizes joint payoff. For exceptions to this 
position, see Tintner (1939). 

Most economists would accept the Bowley solutions as per- 
tinent to the problem when the appropriate institutional conditions 
obtain, although Fellner’s interpretation of the all-or-none form 
of bargaining (1947) led him to question the validity of the price 
leadership solutions. 
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Equal Bargaining Strength 


Bilateral monopoly negotiations may be conducted under condi- 
tions involving no institutional advantage to either buyer or 
seller. This condition of equal bargaining strength is the one of 
special interest to the present study. For such a bargaining condi- 
tion, economists are in disagreement concerning the expected 
solution. 

Price and quantity indeterminate. Bowley (1928) and Marshall 
(1890) tend to view the condition of equal bargaining strength 
under bilateral monopoly as an essentially unstable one. ‘Their 
position would imply that both price and quantity negotiated 
under this situation are indeterminate, and, following Marshall, 
that “abstract reasoning of a general character has little to say 
on the subject.” 

Determinate quantity but indeterminate price. On the other 
hand, some economists have seen the condition of equal bargaining 
strength under bilateral monopoly as one in which a contract will 
be reached at a determinate quantity but an indeterminate price. 
Thus, Stigler (1952) suggests that negotiations which specify the 
quantity to be exchanged at each price will lead to a contract at 
a determinate quantity—that which maximizes joint payoff—but 
that price remains indeterminate. Stigler designates the form of 
the negotiations as one involving “‘all-or-none” bids. Presumably 
Stigler designates this form of negotiations as all-or-none because а 
quantity is specified at each price, and the rival must accept both 
dimensions of some bid if agreement is to be reached. There is no 
requirement, however, that any bargainer would have to accept 
the first such offer by his opponent. Typically, negotiations would 
occur in the form of successive counter-offers of price and quantity. 
Since the rivals would have to agree upon both price and quantity 
in order to reach a contract, it would appear reasonable to suppose 
that negotiations would be in terms of both variables. It is con- 
ceivable that the rivals might attempt to agree first on one 
parameter and then negotiate with respect to the other, but this 
frequently would lead to a desire to reopen negotiations relating 
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to the initial agreement. Therefore, when no institutional biases 
are involved, the most efficient form of negotiations would seem 
to be bids in terms of both price and quantity. 

On this interpretation, Stigler would be associated with the 
intermediate position that quantity is determinate at the output 
which maximizes joint payoff, but that a specific price, which 
determines the division of the joint payoff, cannot be derived from 
economic considerations alone. This model finds early ancestors 
in Edgeworth’s discussion of isolated exchange (1881) and in 
Pareto’s treatment of the social optima (1909). 

The most complete modern treatment is due to Fellner (1949) 
in the case of bilateral monopoly, and to Von Neumann and 
Morgenstern (1947) in the general bargaining case. 

The argument runs that the two parties, if they behave ration- 
ally and in their respective self-interests, will be forced inexorably 
to a contract at the quantity which maximizes their joint benefit. 
In the case of equal bargaining strength, it can be seen from (1.2) 
that the joint payoff is maximized when 


dR _ a 
ад dQ 
that is, substituting expressions from (1.6) and (1.8), when 
A — 2BQ = A’ + 2B'Q (1.23) 
Thus, the quantity at which the joint payoff is maximized Qn is 
0. = LITE (1.24) 


A contract at any quantity other than Qm is not in the bargainers' 
mutual interest. If a contract were reached at any other quantity, 
it would be possible, by reopening negotiations, to increase prof- 
its to both participants by moving to Qm the quantity which 
maximizes joint payoff. For a group such as bargainers under 
bilateral monopoly, this quantity establishes their welfare frontier. 

The quantity Qm has associated with it a set of prices between 
the buyer's average revenue curve and the seller's average cost 
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curve that corresponds to Edgeworth’s contract curve or Pareto’s 
optima. 

In terms of the linear model presented above, if the value of 
On from (1.24) is substituted in (1.3) and (1.4), the range represent- 
ing the Paretian optima is obtained: 

А- A’ А НИЛА 
== > Ро A+B 2B B 
Figure 1.1 shows a buyers average revenue curve, a seller's 
average cost curve, and the Paretian optima. According to the 


(1.25) 


Figure 1.1. The Paretian Optima in Bilateral Monopoly. 
- m At пу ре а 
так 3 PEAKE (а=) 
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model now under discussion—in which quantity is determinate 
but price is indeterminate—contracts will be negotiated at Qn 
and at some indeterminate price in the range designated by (1.25). 

Any movement along this set of prices will benefit one party 
by the exact amount of loss imposed on the other. Social scientists 
have been unable to devise a means by which the gain and loss of 
utility associated with such an event may be compared. Therefore, 
it is impossible to select one price as being either more likely or 
more desirable than another, provided both are part of the set. 
Thus many economists have taken recourse to noneconomic factors 
in attempting to explain the establishment of price and the con- 
comitant division of profits (the differential payoff) under cir- 
cumstances of equal bargaining strength. Zeuthen (1930) provides 
a solution in terms of estimated probabilities of conflict if an 
ultimatum is maintained. Hicks (1935а) analyzes collective 
bargaining in terms of concession functions. Fellner (1949) argues 
that the specific price will be determined by the following: (1) the 
long-run consequences of faring too well, (2) the immediate 
political consequences of a stalemate, (8) the ability of the parties 
to take and inflict losses during a stalemate, and (4) the toughness 
of the opponents, where a bargainer’s toughness is his unwillingness 
to yield in a range in which one party is expected to yield if the 
other party fails to do so. 

Price and quantity determinate. Some economists have inti- 
mated or specified determinate price-quantity solutions for 
bilateral monopoly under conditions of equal bargaining strength. 
Pigou (1908) argues that the solution which both parties regard 
as a draw is the most likely one, and that usually this will coincide 
with an even division of the payoff. His final conclusion, however, 
is that the solution is indeterminate. Schumpeter (1928) implies а 
determinate solution, but, in his introduction to Zeuthen's work 
(1930), Schumpeter states that price is indeterminate. Boulding 
(1950) specifies the price established by the intersection of the 
marginal functions as a determinate solution. This price, of 
course, is on the Paretian optima, and so Boulding's solution with 
respect to quantity is consistent with that presented by economists 
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holding the intermediate position. Schneider (1952) also presents 
this solution for his quantity adjusters model, although he would 
in general be classified with the intermediate group, for his other 
models imply the usual price indeterminacy, 

Fouraker (1957) specifies the marginal intersection as а potential 
solution resulting from negotiations in price-quantity terms along 
the rivals’ marginal functions. The marginal intersection solution 
is that negotiated prices would tend to fall at that point on the 
Paretian optima which is the intersection of the functions that 
stand in a marginal relation to the seller’s average cost function 
and the buyer's average revenue function. "Thus, where P, is the 
price at the intersection of the marginal functions, the intersec- 
tional solution would be that contracts would be negotiated at 


A — А’ 


2. Вов (1:24) 
__АВ' + А'В 
апа P. = TEG EC (1.26) 


Figure 1.2 is a graphic presentation of the marginal intersection 
solution. 

Nash (1950) has Provided a specific solution to the general 
bargaining situation which has a counterpart in bilateral monopoly 
models. Nash begins his argument by establishing four conditions: 
(1) invariance with respect to utility transformations, (2) Pareto 
optimality, (3) independence of irrelevant alternatives, and (4) 
symmetry. He then demonstrates that the solution which maxi- 
mizes the product of the participant's utilities is the only one which 


in money, then the Nash solution is that particular division of 
the maximum joint payoff for which the product of the individual 
payoffs is a maximum. Under bilateral monopoly conditions, since 
the maximum joint payoff is constant, this would always occur 
where the profits were divided equally, i.e., at the mid-point of 
the Paretian optima. 

Raiffa (1953) developed a game-theoretic method which would 
yield comparable results when applied to bilateral monopoly. 
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Harsanyi (1956) argued that the Zeuthen model produces a solu- 
tion which is consistent with Nash’s, and he refines Zeuthen’s 
concession model. The fifty-fifty split of the maximum joint pay- 
off is also suggested by Schelling (1957), who argues that this 


Price 


Quantity 


Figure 1.2. The Marginal Intersection Solution for Price and 
Quantity under Bilateral Monopoly 


frequently would be an inherently apparent solution to participants 
who know the aggregate payoff of the situation. 


Strict All-or-none Bids 


We have seen that the all-or-none bid, a bid in which price is 
tied to quantity, is an appropriate form for negotiations when the 
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rivals are іп а relatively unbiased institutional situation. The 
all-or-none bid may also be offered, and only once, by a party who 
is in a superior position with regard to his rival. With this strict 
all-or-none bid, the powerful party may offer a specific contract 
which to his opponent is barely preferable to no contract, and he 
may insist that this contract be accepted or else the relation be 
severed. 

If the buyer had such power, he would presumably make his 
strict all-or-none bid at the price just short of the lower limit of 
the Paretian optima. If the seller had such power, he would pre- 
sumably make his offer just short of the upper limit of the Paretian 
optima. Such behavior would yield the maximum return to the 
strong party. 


DIFFERENTIAL AMOUNTS OF INFORMATION 


Most bilateral monopoly theories imply complete information, 
in the sense that each participant is aware of both the revenue and 
the cost considerations that establish the framework for the 
negotiations. Under complete information, a seller knows not 
only his cost function but also his rival’s revenue function, and a 
buyer knows not only his own revenue function but also his 
rival's cost function. 

Fouraker (1957) has considered the possibly more realistic case 
of bargainers who know only the circumstances pertinent to their 
own functions. That is, the seller may be aware of the cost condi- 
tions but not of the revenue functions, whereas the buyer is aware 
of revenue relations but not of the cost functions. Under such condi- 
tions of incomplete information, each bargainer, it is hypothesized, 
will quote price-quantity combinations along his own marginal 
function, whereas, under complete information, it is thought that 
he will quote price-quantity combinations along his rival’s marginal 
function. The reasoning is as follows: Under complete information 
each of the rivals will attempt to act along the lines of a price 
leader. Each will quote prices favorable to his position, and imply 
or specify quantities favorable to the opponent (i.e., those derived 
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from the rival’s marginal function) as a means of making conces- 
sions. Later concessions would have to take the form of price 
movements in the opponent’s direction. Such a procedure could 
not be followed under incomplete information because the rival’s 
function is not known. In the absence of such information, it is 
suggested that the bargainer will quote both a price and a quantity 
favorable to his position (i.e., coordinates derived from his own 
marginal function). In either case, equilibrium will be obtained 
at the intersection of these marginal curves, i.e., at P. 

Schelling (1957) indicates an interest in the effect of various 
amounts of information in bilateral monopoly negotiations. The 
most sophisticated treatments of the effect of various amounts of 
information, reviewed in Luce and Raiffa (1957), relate to game 
models with misperceptions and to decision making under un- 
certainty. 


HYPOTHESES FOR EXPERIMENTAL TEST 


Our purpose in presenting the foregoing summary of bilateral 
monopoly theory was to provide the background for the hypotheses 
which guided the experimental research we will report. This re- 
search centered on hypotheses related to the case of equal bargain- 
ing strength. 

As we have shown, economists who have considered the case of 
equal bargaining strength have differed in the amount and type of 
indeterminacy they attribute to the situation. Some have con- 
sidered both quantity and price indeterminate, while others have 
considered quantity determinate but price indeterminate. Still 
others have considered both quantity and price determinate. All 
the theories with any element of determinacy predict that con- 
tracts will be made at the quantity which maximizes joint payoff. 
This estimate is consistent with the economists’ presumption of 
“rational” or maximizing behavior. The indicated initial test, 
then, is a test of whether or not bargainers negotiate contracts at 
the joint maximizing quantity, ге. on the Paretian optima. Hi 
the hypothesis of Paretian optimality should fail, there would be 
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little hope for weaker generalizations regarding expected regulari- 
ties. Therefore, the first hypothesis to be considered is that con- 
tracts negotiated under simulated bilateral monopoly conditions 
will tend to the quantity which maximizes joint payoff. Results 
relevant to this hypothesis are presented in Chapter 3, after a 
brief introduction to the experimental procedures is given in Chap- 
ter 2. 

If quantity is indeed determinate, attention may then be given 
to the determinacy of price. In Chapter 4, our results concerning 
price are presented. These have relevance to the marginal inter- 
section hypothesis, and to other hypotheses which have been 
advanced by economists who have considered both quantity and 
price to be determinate under bilateral monopoly negotiations 
between bargainers of equal strength. 

Results concerning quantity and price in contracts negotiated 
under simulated bilateral monopoly conditions emerged from five 
experimental sessions. By using five different sessions, we were 
able to test the hypotheses using various cost and revenue func- 
tions and thereby to explore the generality of our results. 

In the various sessions we were also able systematically to vary 
certain conditions which may affect bilateral monopoly negotia- 
tions, e.g., the amount of information ayailable to each rival. By 
doing so we could determine whether these conditions enter into 
determining the contracts which bargainers negotiate. As Chapters 
3 and 4 reveal, we demonstrated that certain variables in addition 
to the traditional economic ones are important in determining the 
price-quantity contracts arrived at by bargainers. While the 
results central to the hypotheses are presented in Chapters 3 and 4, 
certain additional findings are presented in Chapter 5, which gives 
an overview of the research and a consideration of its implications 


for bilateral monopoly theory and for future experimental ге- 
search on bargaining. 


Chapter 2 


THE PROCEDURES OF THE 
EXPERIMENTS 


To test the hypotheses of the research, we conducted a series of 
experiments. Each experiment in the series was designed to test 
one or more different hypotheses, and therefore each one had 
certain distinctive controls, distinctive procedures related to the 
various independent and dependent variables, and so forth. The 
common features of the various experiments, however, loom 
larger than the differences among them. The purpose of this 
chapter is to describe those features of the experimental procedures 
which were common to all the experiments to be reported. Those 
procedures of a particular experiment which were distinctive to it 
will be presented and discussed in later chapters, when the experi- 
ment is reported. 


SUBJECTS 


In all, 116 individual subjects participated in the various experi- 
ments, serving in 58 different bargaining pairs. All the subjects 
were students at The Pennsylvania State University, and all but 


one were male. 
17 
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Most of the subjects—94 of the 116—were undergraduate stu- 
dents enrolled in sections of an elementary course in economic 
principles. The other 22 were hired through the campus student 
employment service, and served in the study concerning the effects 
of level of aspiration (Chapter 4). 

At the time the subjects were recruited, they were given no 
information as to the nature of the experiments. The under- 
graduate students in the elementary course were told only that 
they could earn some money by taking part in a research project; 
the amount of money that could be earned was not specified, nor 
was the nature of their participation. The subjects obtained 
through the student employment service were ostensibly hired to 
perform routine clerical work for wages of $1.00 an hour, a pro- 
cedure that was used in an attempt to recruit subjects having a 
relatively high utility for the amounts of money used in the 
experiments. 

Each experimental session was conducted with different sub- 
jects; no subject participated in more than one session. 


PROCEDURES 


An experimental session began with the subjects coming to an 
assigned room, where they were met individually by the experi- 
menters. Each subject was given a number as he arrived. After 
all had arrived, each exchanged his initial number for a second 
one, randomly drawn. This second number identified the subject 
in the experiment. Thus, the order in which the various subjects 
arrived did not determine their identifying numbers in the experi- 
ment. 

Before the subjects arrived at an experimental session, a list of 
numbers from 1 to n was set up for that session. (The n’s in the 
various sessions varied from 16 to 30.) Then by a random pro- 
cedure these numbers were paired. These paired numbers repre- 
sented the various bargaining teams. On the basis of the outcome 
of the toss of a coin, one of the numbers in each pair was desig- 
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nated as the buyer and the other as the seller. On the basis of 
the outcome of another toss of a coin, one number in each pair 
was assigned the prerogative of initiating the bargaining with 
his partner. 

After the subjects had received their identifying numbers, 
reference to this prepared list determined for any subject whether 
he was a buyer or a seller, the identity of his bargaining partner, 
and whether or not he was to initiate the bargaining with that 
partner. That is, each of these subject assignments was deter- 
mined by random procedures. Our reasons for using such pro- 
cedures will be presented later in this chapter. 

After the subjects had received their identifying numbers and 
the experimenter had then determined their assignments by refer- 
ring to the prepared list, the buyers were sent to one room and 
the sellers to another. Once in these rooms, subjects were told 
whether they were buyers or sellers. Each subject was given a set 
of iso-profit tables* and a printed set of instructions. The in- 
structions were read to the subjects, and each had his own copy 
of them with him for use throughout the experimental session. 
The instructions were: 


This is a research project supported by the Social Science Re- 
search Center, which has made funds available for conducting these 
experiments. If you follow instructions carefully, you will be able 
to gain a considerable amount of money which you may keep. If you 
are not careful you may go home with nothing. 

Each one of you will be randomly paired with another student. 
One of you will be selected to act as the seller of X, the other will act 
as the buyer of Х. The significant factor in your relationship is that 
each of you is unique. That is, if you are named as the seller of X, 
you аге the sole seller the other person can buy from only one 
source, If you are the buyer of X, you are the only buyer—you, in 
turn, will distribute the product. The seller can sell to no one else, 

* Тће appendixes contain the various iso-profit tables used by buyers and sellers 
in the different experiments. The functions on which these tables are based are 
presented in the following chapters, in connection with discussions of specific 
hypotheses and their tests. 
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and the buyer can buy from no one else. Because of this situation, 
in order for either of you to make a profit, you must reach an agree- 
ment. 

You will be supplied with a table showing various profit levels you 
can attain, and the prices and quantities to be exchanged in order to 
reach certain levels of profit. The seller’s table is derived from his 
costs and reflects the condition that his profits vary directly with 
price. The buyer's table is derived from what he can distribute 
profitably, and therefore varies inversely with price. To this extent 
your interests are opposed; that is, the seller wants to sell at high 
prices, and the buyer wants to buy at low prices. However, an 
agreement as to price and quantity must be reached if you are to 
realize any profit. It is in your interest to get the largest possible profit, 
since that is the amount that you will take home. 

Across the top of the table are various quantities of X; along the 
left-hand side of the table are listed various prices ої X. The num- 
bers in the body of the table represent the profits associated with 
the various combinations of price and quantity. 

The profits that you will earn will be based on the actual position 
of price and quantity you agree on as a result of your bargaining. 

The following steps outline the procedure to be followed: 

1. One of you will be selected to start the bargaining. 

2. Your respective bids will be in terms of both price and quan- 
tity. 

8. You should start bargaining from a position which is quite 
favorable to you, since you will probably have to make concessions 
to reach an agreement. 

4. You must either accept the offer of the other party, or make a 
counter-offer until an agreement is reached. 

5. Bargaining is done іп good faith (i.e., any bid offered by you at 
any time and turned down by your rival may be subsequently ac- 
cepted by him). 

6. No final agreements which involve losses for either party will 
be acceptable. 

7. You should reach an agreement within an hour; however, 
additional time will be allowed, if needed. In no case will more than 
two hours be allowed. 

8. Your offer is made by writing a price and quantity bid only 
on available slips of paper. 
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9. The profit table shows some possible prices and quantities; 
however, you are permitted to use values not given in the table. If 
you choose a price and/or quantity in between two values shown on 
the table, then the profit you will take home will be in between those 
shown on the table. 

10, Have you any questions? 


After the instructions were read to the subjects, they were given 
an opportunity to ask questions. Most of the questions centered 
on interpreting and using the iso-profit tables. Specific examples 
were presented to clarify the use of the tables. The fact that the 
profit arrived at in any contract would become the subject’s 
personal property was eniphasized. Also stressed were the time 
limit on the bargaining and the fact that every offer was to be 
made in good faith. 

The period of instruction lasted about 15 minutes. Then the 
subjects were taken individually into a large room containing 30 
separate cubicles, each furnished with a desk and a chair. These 
cubicles were formed by partitions extending from the floor to about 
halfway to the ceiling. Once in his assigned cubicle, a subject 
could not see anyone except the research personnel, nor could he be 
seen by anyone but them. At the time he was assigned to a 
cubicle, a subject was told whether he was to initiate the bargain- 
ing or was to wait until his partner initiated it. 

After all the subjects were in their cubicles, a general announce- 
ment was made calling for the bargaining to begin. Negotiations 
were conducted in silence. A subject would record a bid (or offer) 
on a sheet of paper provided to him for this purpose. Then he 
would hold this paper over his head to signal an assistant to take 
it to his opponent, whose identity was completely unknown to 
him. The experimenter would carry the paper to the other member 
of the bargaining pair. When this subject received the sheet, he 
could either accept the offer or make a counter price-quantity 
offer. If he chose to make a counter-offer, he wrote this on a dif- 
ferent sheet of paper, and then held this over his head to signal 
the experimenter. Both sheets were then picked up and taken 
back to the first member of the team, who in turn could either 
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accept the counter-offer or make a new counter-offer on his sheet, 
sending both sheets back to his opponent. This method of making 
price-quantity offers and counter-offers was pursued until the pair 
came to an agreement. 

When either bargainer was ready to accept his rival’s offer, he 
would indicate this decision to the experimenter. The experi- 
menter would then tell the rival that his opponent had accepted 
one of his offers and a contract had been reached. Each bargainer 
was then given a slip of paper showing the price and quantity at 
which the agreement was reached and showing the subject what 
his own profit was. The bargainers were then sent to separate 
rooms, a room for buyers and a room for sellers, where the slips 
were signed by them and surrendered in exchange for the cash 
payoff. 

At any given time, only one subject was permitted in the payoff 
room. Under this procedure, the subject could be interviewed 
briefly. Moreover, no participant learned what amounts had been 
gained by other subjects. At the time the payoff was given, each 
subject was asked not to discuss the experiment with anyone, in 
order not to bias subsequent research. Analysis of the results of 
the various experimental sessions indicated that the subjects had 
kept this trust. 


DISCUSSION OF THE PROCEDURES 


One purpose of the experimental procedures was to minimize 
interpersonal reactions between subjects. Thus, the bargainers 
were physically separated and communicated only through an 
intermediary. Subjects did not know the identities of their bar- 
gaining rivals. The bargaining was conducted in silence, to pre- 
clude the possibility that a subject might identify his opponent 
by recognizing his voice. Moreover, the buyers and sellers were 
given instructions in separate rooms, so that they could not see 
their possible bargaining rivals during the instruction period. 

This procedure eliminates certain variables which may well be 
important in bargaining—variables connected with interpersonal 
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perceptions, prejudices, incompatibilities, etc. It is our belief that 
such variables should either be systematically studied or controlled 
in experimentation on bargaining. It cannot be assumed, as has 
often been done, that such variables may simply be neglected. We 
have chosen to control these variables at this stage of our re- 
search program, with the intention of manipulating and studying 
them systematically in future studies. 

Another purpose of our experimental procedures was to ran- 
domize the effects of certain variables which were not of interest 
to us at the present stage of our research. We used randomization 
procedures to cancel any possible effects of order of arrival of 
subjects, thinking that early- and late-comers might differ in 
strength of motivation to participate, utility of money, compulsive- 
ness, etc.—variables we did not wish to study systematically at 
this time. We also used randomization procedures to control for 
those preferences which may draw together particular sellers and 
particular buyers in the market place. 

In the two chapters which follow, the hypotheses which under- 
lay the various experimental sessions will be presented together 
with the results of the experiments. Chapter 3 deals with experi- 
mental tests of hypotheses regarding the joint payoff and the 
Paretian optima. Chapter 4 deals with experimental tests of 
hypotheses regarding the differential payoff. Тће final chapter 
is an overview, giving some additional results and attempting an 
integration and appraisal of the theoretical and experimental work 
presented in this book. 


Сћартег 3 


JOINT PAYOFF: THE PARETIAN 
OPTIMA 


THE HYPOTHESIS CONCERNING THE PARETIAN OPTIMA 
Introduction 


In Chapter 1, a theoretical model was presented which offers a 
solution to the bargaining situation in which both bargainers are 
unique, i.e., a bilateral monopoly bargaining situation. An exam- 
ple of this situation is presented by the single buyer of a commodity 
with no close substitutes negotiating with the only seller of that 
commodity. 

One of the predictions yielded by the theoretical model is that 
the contracts arrived at in bargaining in this situation would tend 
to the output that maximizes joint profit, і.е., would tend to the 
Paretian optima. It was shown that if 

A = the price axis intercept of the average revenue function 

А! = the price axis intercept of the average cost function 

B = the slope (negative) of the average revenue function 

В’ = the slope of the average cost function 

@ = quantity 
then the quantity which maximizes joint profits Qm is 
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This chapter presents the experiments which were designed to 
lest the prediction that bilateral monopoly contracts would tend 
to the Paretian optima, i.e., would be reached at or near the 
quantity Qm that maximizes joint payoff. The first experiment to 
be reported was directed solely toward testing this hypothesis. 


The Experimental Test 


Subjects and procedure. ‘Twenty-four male undergraduate stu- 
dents (12 bargaining pairs) participated in this experiment (experi- 
mental session 1). Each subject received the instructions presented 
in Chapter 2 and was given a set of iso-profit tables appropriate 
to his role (buyer or seller). 

As was detailed in Chapter 2, buyers and sellers were instructed 
separately, and then taken individually to cubicles where they 
were isolated from all but the experimenters and their assistants. 
Negotiations were conducted in silence, using written offers and 
counter-offers transmitted by the research personnel. 

The iso-profit tables used in experimental session 1 are presented 
in Appendix A. They were derived from the following set of 


(1.24) 


TABLE 3.1 


Quantity AND Joint PAYOFF AGREED UPON IN CONTRACTS 
REACHED IN EXPERIMENTAL SESSION 1 


Quantity Joint payoff 
6 $ 9.60 
8 10.50 
9 10.80 
9 10.80 
9 10.80 
9 10.80 

10 10.70 
10 10.70 
10 10.70 
10 10.70 
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parameters: A = $2.40, A’ = $0.00, B = $0.033, and B’ = $0.10. 
Thus, as is shown by the vertical line in Figure 3.1, the Paretian 


$2.50 


2.00 


1.00 


0.50 


Quantity 


Figure 8.1. The Paretian Optima and Contracts in Experi- 
mental Session 1. The Encircled Dot Represents Two Identical 
Observations. 


optima fall at Qm = 9, and the maximum possible joint payoff is 
$10.80. 

Results. Table 3.1 contains the observations on 11 bargaining 
pairs, one pair of the original 12 having failed to come to any 
agreement within the time allowed (two hours). Shown in the 
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table is the quantity arrived at in the contract, and the joint 
payoff contingent on that quantity. In Figure 3.1, these results 
are shown graphically. The Paretian optima are represented by 
the heavy vertical line. The 11 observations are shown as dots, 
with an encircled dot representing two identical observations. 

The mean quantity arrived at in session 1 із 0 = 9.54. The 
difference between this observed mean and that expected (Qm = 
9.00) is insignificant: # = 0.84, .50 > p > .40. 


Discussion 

The data tend to support the hypothesis regarding the Paretian 
optima, i.e., that contracts will tend to be negotiated with respect 
to quantity so that joint profits will be maximized. In the experi- 
ment under discussion, the Paretian optima fell at Qm = 9. As Table 
3.1 reveals, 9 of the 11 teams negotiated contracts within one unit 
of the optima. Moreover, according to the statistical analysis of 
the results, the difference between the mean quantity arrived at 
in bargaining and the optimal quantity is insignificant. 

However, in spite of the support that these data give to the 
hypothesis, it should be noted that the pairs’ contracts exhibited 
considerable variability with respect to quantity around the 
Paretian optima, as Figure 3.1 reveals. This variability is not 
accounted for in the theory under test. One of the purposes of the 
two experiments to be reported below was to account for the vari- 
ability around the Paretian optima which was observed in the 
present experiment. 


THE EFFECT OF AMOUNT OF INFORMATION 
ON THE JOINT PAYOFF 


Introduction 


Most bilateral monopoly models assume complete information; 
that is, they assume that each bargainer is aware of the joint 
payoff which will occur under any possible contract, and also is 
aware of the exact division of that payoff which will occur between 
buyer and seller under any possible contract. 
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In experimental session 1, the subjects did not bargain under 
complete information. Rather, as reference to the iso-profit tables 
displayed in Appendix A will reveal, each bargainer knew only 
what payoff would accrue to him from any proposed contract. 
Thus, the bargaining was conducted under “incomplete informa- 
tion.” 

It may be that the variability around the Paretian optima which 
was observed in that experiment is accounted for by the subjects’ 
lack of information. To determine whether amount of variability 
around the Paretian optima is a function of amount of information 
possessed by the bargainers, an experiment was designed in which 
different subjects bargained under different amounts of informa- 
tion.* The prediction was that deviations from the Paretian 
optima would be minimized as the amount of information possessed 
by the bargainers was maximized. 

We conceived of three different possibilities with respect to 
amount of information possessed by the two bargainers: complete- 
complete, complete-incomplete, and incomplete-incomplete. 

Under complete-complete information, both members of the 
bargaining pair are fully informed as to the payoff associated with 
every possible quantity and price. Each member not only knows 
what payoff he will receive under any contract but also what payoff 
his opponent will receive under it. In addition, he knows that his 
rival possesses the same information. 

Under complete-incomplete information, one of the bargainers 
has complete information: He knows what his payoff and his 
opponent’s payoff will be under any contract. The other member 
of the bargaining pair has only incomplete information: He knows 
only what payoff he would receive under any possible contract. 
He does not know what the total (joint) payoff would be, nor 
does he know what his rival’s payoff would be. The bargainer 
with complete information knows that his rival has incomplete 
information. The bargainer with incomplete information, on the 
other hand, does not know how much information his rival has. 


ls The experimental design permitted tests of other hypotheses as well. "These 
will be reported in detail in Chapter 4. 
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Under incomplete-incomplete information, each member of the 
bargaining pair knows what his own payoff would be under any 
proposed contract, but he does not know what his rival's payoff 
would be. Neither bargainer knows how much information the 
other possesses. This is the condition under which experimental 
session 1 was conducted. 

The hypothesis was that deviations of contracts from the 
Paretian optima would be greater under the incomplete-incomplete 
information condition than under the complete-incomplete infor- 
mation condition, and moreover that deviations under this condi- 
tion would be greater than those under the complete-complete 
information condition. ‘That is, the hypothesis was that deviations 
from the Paretian optima would be minimal under the complete- 
complete information condition, somewhat greater under the com~ 
plete-incomplete information condition, and greatest under the 
incomplete-incomplete information condition. 


The Experimental Test 


This hypothesis was tested by data collected in experimental 
sessions 1, 2, and 3. 

Subjects. The subjects whose contracts provided a test of this 
hypothesis were 68 male undergraduates, serving in 34 bargaining 
pairs. All were recruited from the elementary course in economics, 
and they represented a wide variety of major curricula. Eleven 
pairs bargained under incomplete-incomplete information, fif- 
teen pairs bargained under complete-incomplete information, and 
eight pairs bargained under complete-complete information. 

Procedure. The procedure with the 11 pairs under incomplete- 
incomplete information has already been described—these were 
the subjects of experimental session 1. Each subject had iso- 
profit tables (shown in Appendix A) which indicated only what 
his own payoff would be under any possible contract. He had no 
information as to what tables his opponent had. 

'The procedure with the 30 subjects under complete-incomplete 
information, those participating in experimental session 2, was 
fundamentally that described in Chapter 2, with the addition of 
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a few features specific to the hypothesis under test. Before the 
arrival of the subjects for the session, a list of numbers from 1 to 30 
was prepared. By the toss of a coin, these were assigned to 15 
pairs. By the toss of a coin for each pair, the number representing 
the buyer and the number representing the seller was determined. 
By another toss of the coin, the identity of the person who was to 
initiate the bargaining was determined. Finally, by still another 
toss of a coin, it was determined whether the buyer or the seller 
in any pair was to be the bargainer with complete information. 
When the subjects had arrived and had received their identifying 
numbers, they were sent to three separate rooms for instructions. 
Buyers with incomplete information went to one room, sellers with 
incomplete information went to a second, and both buyers and 
sellers with complete information went to a third. Buyers with 
incomplete information were given iso-profit tables showing only 
what their own payoff would be under any possible contract (see 
Appendix B), and they were given no information as to the con- 
tents of the iso-profit tables of their opponents. Sellers with in- 
complete information were also given iso-profit tables showing 
only what their own payoff would be under any possible contract 
(see Appendix B), and they also were given no information as to 
the contents of the tables of their opponents. Both buyers and 
sellers under complete information, on the other hand, received 
tables showing not only their own payoff under any possible con- 
tract but also the payoff their rivals would receive under any 
contract. These tables are presented in Appendix С. These 
bargainers were told that their opponents’ tables were different 
from theirs, in that their opponents would know only what their 
own payoffs would be under any contract. Since buyers and sellers 
under complete information were in every case paired with rivals 
having only incomplete information, it was possible to gather all 
subjects having complete information in the same room for in- 
structions without destroying the complete anonymity under which 
any given pair operated, 

The 16 subjects under complete-complete information partic- 
ipated in experimental session 3. For this session, as for the 
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others, random events determined (1) pairing of subjects in teams, 
(2) identity of buyers and sellers, (3) identity of pair members who 
initiated the bargaining. After the assignments of all subjects had 
been determined, buyers were given instructions in one room and 
sellers were given instructions in another, to preserve the anonym- 
ity of the pairs. Each subject was given iso-profit tables which 
showed not only his own but also his opponent’s payoff under every 
possible contract. These tables are presented in Appendix C. 
Each subject was also informed that the tables being used by his 
opponent were identical with his own. 

The same parameters were employed in sessions 2 and 3 as in 
session 1: A = $2.40, A’ = $0.00, B = $0.033, and B’ = $0.10. 
Thus the Paretian optima fall at Q» = 9, and the maximum possi- 
ble joint payoff is $10.80. 

Results. Table 3.2 presents the data relevant to the hypothesis. 
The quantity arrived at in every pair’s bargaining is shown, and 
the mean quantities are shown for contracts under the three levels 
of information. 

In Table 3.3, these data are shown in terms of their absolute 
differences from the Paretian optimal value of 9. 

The hypothesis under test is that deviations of contracts from 
the Paretian optima would be minimal under the complete-com- 
plete information condition, somewhat greater under the complete- 
incomplete information condition, and greatest under the in- 
complete-incomplete information condition. 

Inasmuch as the hypothesis under test concerned the order of the 
conditions, the Jonckheere test (1954) was used on the data in 
Table 3.8. This is a k-sample test suitable for testing the null 
hypothesis against an ordered alternative hypothesis; i.e., the test 
is designed to test the prediction that the k = 3 averages will occur 
in a specific order. According to this test, z = 1.9, and thus the 
null hypothesis may be rejected at a p < .03 level of significance. 
In the application of the Jonckheere test, tied observations were 
divided equally for and against the hypothesis. 

An analysis-of-variance test on the null hypothesis of equal mean 
deviations against the alternative that not all the means are equal 
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TABLE 3.2 


QUANTITIES AGREED UPON IN Contracts REACHED 
UNDER DIFFERENT LEVELS OF INFORMATION 


Level of information 


Incomplete- Complete- Complete- 
Incomplete Incomplete Complete 
6 8.5 
8 9 
9 9 
9 9 
9 9 


yields F = 2.6. Thus, for 2 and 31 degrees of freedom, the null 
hypothesis may be rejected at a 10 > p > .05 level of significance. 

The latter statistical analysis, however, does not take into 
account the fact that the order of magnitude of the mean devia- 
tions was predicted by the alternative hypothesis. Taking this 
into account leads to a reduction in the obtained probability figure. 


Discussion 
The data tend to support the hypothesis that decreased vari- 


ability around the Paretian optima would result from an increase 
in amount of information available to the bargainers. As Table 
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"TABLE 3.3 


AnsoLuTE DIFFERENCES BETWEEN QUANTITIES NEGOTIATED 
UNDER DIFFERENT LEVELS OF INFORMATION AND 
THE PARETIAN Ортімлі, QUANTITY 


Level of information 


Incomplete- Complete- Complete- 
Incomplete Incomplete Complete 
3 1 0.5 
1 1 0 
0 1 0 
0 0 0 
0 0 0 
0 0 n 
1 0 0 
1 0 1 
1 0 
1 0 
6 1 
1 
1 
1 
1 
Mean 1.273 0.533 0.188 


3.8 reveals, the mean differences between the quantities in the 
contracts that were negotiated and the Paretian optimal quantity 
decrease as the level of information increases. The mean difference 
for the incomplete-incomplete information group is 1.273, for the 
complete-incomplete information group it is 0.533, and for the 
complete-complete information group it is 0.188. 

As inspection of Table 3.2 will reveal, the percentage of teams 
negotiating contracts precisely on the Paretian optima rose as 
level of information increased: 36 per cent negotiated optimal con- 
tracts under incomplete-incomplete information, 47 per cent did 
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so under complete-incomplete information, and 75 per cent did so 
under complete-complete information. 

Although we did not keep systematic records of the amount of 
time various pairs required to reach a contract, but rather simply 
required that the contract be reached within stated time limits, 
we may mention that under complete-complete information sub- 
jects typically negotiated contracts rapidly, sometimes with no 
more than one or two bids. Negotiations were notably more pro- 
tracted under the other two conditions of information. 

The data suggest that increasing the level of information avail- 
able to bargainers will increase their tendency to negotiate con- 
tracts at the Paretian optimal quantity. 

Subjects having complete information, being in a position to 
determine more readily the maximum possible joint payoff, 
exerted pressures for contracts at the Paretian optima, probably 
because it was apparent to such subjects that by moving to the 
optimal quantity they could increase their own payoffs without 
decreasing their rivals’, or that they could increase their rivals’ 
without decreasing their own. 

It should be noticed that 36 per cent of the bargaining pairs 
under incomplete-incomplete information negotiated contracts at 
the Paretian optimal quantity and an additional 46 per cent 
negotiated contracts within one unit of the optimal quantity. We 
conjectured that this was so because the conditions under which 
these pairs bargained were such that there was a relatively small 
difference in payoff to each bargainer between a contract at the 
optimal quantity and one at an adjacent quantity. Possibly the 
latter subjects felt that the difference between contracts within 
one unit of the optimal quantity and at the optimal quantity was 
not sufficiently large to justify their continuing bargaining. 

If this reasoning is correct, then increasing the difference in pay- 
off to each bargainer between contracts at the Paretian optima and 
contracts at quantities adjacent to the optima should lead to the 
negotiation of a higher percentage of contracts on the optima. In 
the present study, the iso-profit tables yielded a maximum joint 
payoff of $10.80 at 0, = 9. At Q — 10 the joint payoff was 
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$10.70, and at Q = 8 it was 810.64. Thus, the individual profits 
realizable at Q = 10 or Q = 8 are often no more than a few cents 
different from those realizable at Qm = 9. In the experiment that 
follows, iso-profit tables were used in which there was a 60-cent 
difference in joint profits between contracts at the optimal quan- 
tity and those at adjacent quantities. It was predicted that the 
use of tables which in this way increased the cost of deviating from 
the optima would reduce the acceptability of contracts adjacent 
to the optima and thus would increase the uniformity with which 
contracts at the optimal quantity were reached. 


THE EFFECT OF INCREASED DIFFERENCES 
IN THE JOINT PAYOFF 


Introduction 


Experimental sessions 4 and 5 provide data for a test of the 
hypothesis that increasing the differences in joint payoff between 
contracts at the Paretian optima and contracts adjacent to the 
optima will increase the tendency of bargainers to arrive at con- 
tracts on the optima. 

We reasoned that, if a quantity difference of one unit from the 
optimal quantity entailed a significant decrement in payoff to one 
or both bargainers, then bargainers under incomplete-incomplete 
information should reach contracts at the optimal quantity more 
uniformly than they do when the decrement is relatively small. 

To test this conjecture, we chose a set of cost and revenue 
parameters such that the joint payoff function dropped 60 cents 
with a one-unit quantity deviation from the Paretian optimal 
quantity. With iso-profit tables based on these parameters, we 
conducted bargaining sessions under incomplete-incomplete in- 
formation. 


The Experimental Test 


Subjects and procedure. The subjects of experimental session 
4 were 21 male undergraduates and 1 female undergraduate (11 
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bargaining pairs),* all recruited from an elementary course in 
economics. None of them had participated in any of the pre- 
vious bargaining experiments. 

The procedures followed in the execution of session 4 were 
precisely the same as those followed in session 1 and described 
earlier. Pairs bargained under incomplete-incomplete information. 

The iso-profit tables used in session 4 (see Appendix D) were 
derived from the following set of parameters: A = $5.50, A’ = 
$0.50, B = $0.50, and B’ = $0.125. Thus the Paretian optima fell 
at Qm = 4 and the maximum joint payoff was $10.00. 

Results. Table 3.4 presents the quantity and joint payoff data 


TABLE 3.4 


Quantity AND Jod PAYOFF AGREED UPON 
IN Contracts REACHED IN EXPERIMENTAL SESSION 4 


Quantity Joint payoff 


10.00 
7.50 


for contracts reached by the 11 pairs. The data are presented 
graphically in Figure 3.9. The reader will observe that 10 of the 
1 bargaining pairs negotiated contracts precisely on the Paretian 
optima. 

Before discussing these results, we will present our findings from 
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* Twelve bargaining pairs started in experimental session 4, One pair was 
dropped at the start of the negotiations, however, when an experimental assistant 
misunderstood a communication from one member of that pair and inadvertently 
forced the buyer to accept the seller's first bid. The buyer's subsequent remarks 


ee an error had been made and that therefore the pair's contract was 
not valid. 


JOINT PAYOFF: THE PARETIAN OPTIMA 


$6.00 


5.00 


4.00 


2.00 


eph 


1.00 


R 
$ 
0 5 10 
Qn Quantity 


Figure 3.2. The Paretian Optima and the Contracts in Experi- 
mental Session 4. The Encircled Dot Represents Two Identical 
Observations. 
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experimental session 5; with respect to quantity and joint payoff 


this session was essentially a replication of the present one. 


Replication of the Experimental Test 


In designing an experiment to test a different and independent 
hypothesis,* we encountered an opportunity to replicate the test 


* The results concerning this hypothesis, on the effects of level of aspiration, 


will be reported in Chapter 4. 
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of the effect of heightened discriminability of the joint payoff 
function. 

Subjects and procedure. In experimental session 5, the subjects 
were 22 male students (11 bargaining pairs) obtained through the 
student employment service. These men were ostensibly hired to 
perform mundane clerical work for which no previous experience 
was necessary and for which they were to be paid at the wage of 
$1.00 an hour. None of these men had participated in any of the 
previous bargaining sessions. 

After arriving for work, each subject was met by an experimenter 
and allowed to choose between being a subject in an experiment or 
doing the clerical work for which he had been hired. The subjects 
were told that if they chose to participate in the experiment they 
would probably find it more interesting than the clerical work, 
and in addition they would make some money through, their 
participation. The possible amount of money they might make 
was not specified. All 22 chose to participate as subjects in the 
experiment. 

The procedures followed in this session were the same as those 
followed in sessions 1 and 4, as already discussed. There was an 
addition to the instructions in this session, which concerned the 


TABLE 3.5 


Quantity AND Jod PAYOFF AGREED UPON 
IN Contracts REACHED IN EXPERIMENTAL SESSION 5 


Quantity Joint payoff 


$9.00 
9.60 
9.60 
9.60 
9.60 
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subjects’ levels of aspiration, and which will be discussed in 
Chapter 4. 

The iso-profit tables used in session 5 (see Appendix E) were 
based on different parameters from those used in earlier sessions. 
Like those used in session 4, their joint payoff function contained 
a 60-cent reduction in joint payoff for a one-unit deviation from the 
Paretian optimal quantity. The tables were derived from the fol- 
lowing set of parameters: A = $5.10, A’ = $0.30, В = $0.30, 
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Figure 3.3. The Paretian Optima and the Contracts in Experimental 
) Session 5. The Encircled Dot Represents Two Identical Observations. 
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В’ = $0.30. Thus, the Paretian optima fell at Qn = 4, and the 
maximum joint payoff was $9.60. 

Results. Table 3.5 presents the quantity and joint payoff data 
for contracts reached by the 11 pairs in session 5. These data are 
presented graphically in Figure 3.3. The reader will observe that 
all the 11 bargaining pairs in session 5 negotiated contracts pre- 
cisely on the Paretian optima. 

Discussion 

The data of the experimental test and its replication offer strong 
support for the hypothesis that increasing the difference between 
units on the joint payoff function increases the tendency for a 
solution on the Paretian optima. In the two experimental sessions, 
21 of the 22 bargaining pairs arrived at a contract precisely on the 
Paretian optima and thus maximized their joint payoff. 

The principal difference between experimental session 1 and 
sessions 4 and 5 was that the latter two used iso-profit tables in 
which there were larger differences between units on the payoff 
function.* In all three sessions, subjects bargained under in- 
complete-incomplete information, and essentially the same pro- 
cedures were used with subjects in the three sessions. The results 
of these experimental sessions differ dramatically in the uniformity 
with which pairs tended to reach contracts on the Paretian optima. 
In session 1, only 36 per cent of the pairs reached contracts 
precisely on the Paretian optimal quantity, whereas, in sessions 
4 and 5, more than 95 per cent of the pairs did so. (It should 
be noted, of course, that, in experimental session 1, 82 per 
cent of the bargaining pairs reached contracts within one unit of the 
optimal quantity.) It seems reasonable to conclude that there is а 


* Another difference was that the three sets of iso-profit tables differed in the 
number of alternatives in Q. ‘The tables used in sessions 4 and 5 displayed a smaller 
range of quantities than those used in session 1, and thus the a priori probability 
of subjects negotiating contracts at the optimal quantity by chance alone was 
larger in sessions 4 and 5 than in session 1. Until further research is conducted 
to clarify the effect of variation in the number of alternatives in Q, this effect 
must be considered as possibly contributing to the results under discussion here. 
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tendency for bargaining pairs under incomplete-incomplete in- 
formation to reach contracts on the Paretian optima even when the 
differences among units on the payoff function are relatively 
small, and that there is a strong tendency for them to reach con- 
tracts on the optima when the payoff function is sufficiently 
discriminable. а 


SUMMARY AND CONCLUSIONS 


In five different experimental sessions, a total of 56 pairs of 
subjects bargained under simulated bilateral monopoly conditions 
for a real payoff. In these pairs, random assignment determined 
membership, identity of buyers and sellers, and identity of 
opening bidders. Data concerning the contracts reached by the 
pairs support the following conclusions: 

1. In simulated bargaining situations under bilateral monopoly 
conditions, there is а tendency for bargainers to maximize joint 
payoff by negotiating contracts on the Paretian optima. 

9. Increasing the amount of relevant information available to 
bargainers increases their tendency to maximize joint payoff. 

8. Тће uniformity with which bargaining pairs negotiate con- 
tracts on the Paretian optima depends, at least in part, on the 
magnitude of differences in payoff between contracts on the optima 
and contracts adjacent to the optima. 

These conclusions, and additional results concerning the topics 
of this chapter, will be presented and discussed further in Chapter 
5, after the rest of the principal experimental findings have been 
presented in Chapter 4. 


Chapter 4 
DIFFERENTIAL PAYOFF 


Theoretical models concerning bilateral monopoly bargaining 
situations most commonly yield a determinate solution with 
respect to quantity but are indeterminate with respect to price 
and to the differential payoff to the bargainers (their division of 
the profits). This is discussed in detail in Chapter 1. 

In Chapter 8 we have presented experimental tests of bilateral 
monopoly theory with respect to hypotheses concerning quantity. 
The experimental data clearly support the theoretical contention 
that bilateral monopoly contracts tend to the quantity output 
that maximizes joint payoff to the bargainers, i.e., to the Paretian 
optimal quantity. 

To say that bilateral monopoly contracts tend to the Paretian 
optima is tantamount to saying that the quantity arrived at in 
bargaining is at the point of equality between the marginal cost 
of the seller and the marginal revenue of the buyer. Figure 4.1 
shows an average cost and an average revenue function and their 
associated marginal cost and marginal revenue functions. The 
marginal cost function dC/dQ intersects the marginal revenue 


function dR/dQ at Qm, the quantity which maximizes joint payoff. 
42 
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Thus, if either bargainer were to move from the quantity desig- 
nated by the intersection of the marginal functions to some other 
quantity, he could maintain his previous profit level only if his 
rival’s profit were reduced. 


да 
Quantity 
Figure 4.1. Price and Quantity in the Bilateral Monopoly Model 


Inspection of Figure 4.1 will reveal that, although quantity is 
determined at Qm, the price at which the quantity may be ex- 
changed can lie anywhere between P, and P; These limits of 
price are set by the average revenue function of the buyer R/Q 
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and the average cost function of the seller C/Q. If the contract 
price were Pi, the price that the buyer would pay for the product 
would be identical to the net price at which he could sell the 
product, and so Pi represents the zero-profit level for the buyer. 
At this price, the seller would take the entire joint payoff. If the 
contract price were P^, the situation would be reversed, in that this 
price is at the seller's average cost of production and thus repre- 
sents his zero-profit level. At such a price, the buyer would take 
the entire joint payoff. 

At any price between Р; and Р, at Qn, the maximum possible 
joint payoff is realized by the bargainers, and it is divided in some 
proportion between them. If the price is set at the mid-point 
between P; and P; on the Paretian optima, the joint payoff is 
equally divided between the buyer and seller. If the price is set 
at any point above the mid-point, the seller gets the majority of 
the joint payoff, and if the price is set at any point below the mid- 
point, the buyer gets the majority. 

It is the purpose of this chapter to present data from experi- 
mental tests of hypotheses concerning the price which will be 
arrived at in contracts negotiated under, simulated bilateral 
monopoly situations. In this context, price and differential pay- 
off are synonymous. In the sections below, data are presented 
which have bearing on: 

1. The intersection of the marginal functions as a determinant 
of price and thus of the differential payoff 

2. The solution offered by Fellner (1949), which is that the 
price and the differential payoff are determined by the relative 
bargaining strengths of the buyer and seller 

3. The effect of amount of information on price and the dif- 
ferential payoff 

4. The levels of aspiration of the bargainers as a determinant of 
price and differential payoff 


DIFFERENTIAL PAYOFF 45 


THE MARGINAL INTERSECTION HYPOTHESIS 
AND THE FELLNER HYPOTHESIS 


Introduction 


In the theoretical development presented in Chapter 1, it was 
suggested that, when bargainers negotiate under incomplete infor- 
mation, each will offer combinations of price and quantity along 
his own marginal function. That is, when the seller knows his 
own cost functions and the buyer his own revenue functions but 
neither has information concerning his rival's functions, the seller 
will offer combinations along his marginal cost function, starting 
with a high price and quantity and making downward concessions 
as negotiations require, while the buyer will offer combinations 
along his marginal revenue function, starting with a low price and 
quantity and making upward price concessions as negotiations 
require. Thus, equilibrium will be achieved at the intersection of 
the marginal functions, yielding a contract (P; in Figure 4.1) which 
maximizes joint payoff. The differential payoff is, under this 
account, a function of the relative slopes of the cost and revenue 
functions, B and B’. 

The expected price according to the marginal intersection 
hypothesis, P;, was shown in Chapter 1 to be 


_ ABE АВ 
where A = the price axis intercept of the average revenue func- 


tion 

А! = the price axis intercept of the average cost function 
B = the slope (negative) of the average revenue function 

В' = the slope of the average cost function 
Fellner (1949) has proposed a hypothesis which stands in con- 
trast to the marginal intersection hypothesis. His position is that 
the price which will be arrived at in a bilateral monopoly situation 
and which will determine the division of the profits (the dif- 
ferential payoff) depends on the relative bargaining strengths of 
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the buyer and seller. The price predicted under Fellner's hy- 
pothesis falls on the Paretian optima 
A-A 5 „ A-A 
A~ Рав 2 P2 4 * Pag pog 
and has a particular value which depends on the relative bar- 
gaining strength of the rivals in negotiation. 

If the Fellner position is correct, then, if a large number of 
bargainers are randomly assigned to pairs and if within each pair 
the roles of buyer and seller are randomly assigned, so that it 
may be assumed that relative bargaining strength is randomly 
distributed among buyers and sellers, the prices arrived at in 
bargaining contracts may be expected to form a random symmetri- 
cal distribution over the range between average revenue and aver- 
age cost. Further, under the Fellner hypothesis, it may be expected 
that the distribution of prices will have its central tendency at 
the mid-point of the Paretian optima 


p, _ ЗАВ + ЗА'В + AB + A'B' 
n 4B + 4B’ 


The price at which the marginal functions intersect Р; will Бе 
different from the mid-point of the Paretian optima Р/ in any 
situation in which the revenue and cost functions have unequal 
slopes, ie, В з B’. Figure 4.1 illustrates one such situation. 

Thus we have conflicting predictions concerning the price at 
which contracts will be negotiated in bilateral monopoly situations. 
The experiment to be reported, and its replication, allows a test 
of whether the data are more consistent with the marginal inter- 
section hypothesis or the Fellner hypothesis. That is, they provide 
a test of the prediction that negotiated prices will tend to fall at 
that point which is the intersection of the functions that stand in a 
marginal relation to the buyer's average revenue function and the 
seller's average cost function, against the prediction that. nego- 
tiated prices will tend to the mid-point of the Paretian optima when 
bargaining strength between buyers and sellers is controlled. 


(1.25) 


(4.1) 
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The Experimental Test 


Subjects and procedure. In the first experimental test of this 
hypothesis, conducted in experimental session 1, the subjects were 
22 male undergraduates recruited from classes in elementary 
economics. 

The procedure of the experiment and the instructions given the 
subjects are those presented in Chapter 2. The influence of 
individual differences in bargaining strength was controlled by 
random assignment of the following: identity of pair members, 
identity of buyers and sellers, identity of initiators of bargaining. 
Subjects bargained under incomplete-incomplete information, as 
described in Chapter 3. 

Each subject received a set of iso-profit tables which were 
derived from the following parameters: A = $2.40, A’ = $0.00, 
В = 80.088, and В’ = $0.10. These are shown in Appendix A. 


TABLE 4.1 


Contracts NecotiaTep BY BarGatnine Pairs 
IN EXPERIMENTAL SESSION 1 


Mean 9.54 
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With these parameters, the Fellner hypothesis is that the central 
tendency of prices in contracts negotiated will be P; = $1.50. 
Тће marginal intersection hypothesis is that prices will be nego- 
tiated at P; = $1.80. Observe that P; > РУ, since B’ > B: The 
marginal functions intersect above the mid-point of the Paretian 
optima. For this set of iso-profit tables, the Paretian optimal 
quantity is Qm = 9, and the maximum joint payoff is $10.80. 
Results. Table 4.1 presents information on the contracts nego- 
tiated by each of the 11 bargaining pairs. This information is 


Quantity 


Figure 4.2. Price and Quantity in Contracts Negotiated by Bargain- 
ing Pairs in Experimental Session 1, The Encircled Dot Represents 
Two Identical Observations, 
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presented graphically in Figure 4.2, with the relevant cost and 
revenue functions shown. 

The mean price arrived at in the various contracts is P = $1.41. 
The deviation of this value from the price at the intersection of 
the marginal functions (P; = $1.80) is significant at well beyond 
the .01 level: { = 8.59, df = 10, р < .005. On the other hand, the 
deviation of the observed mean price from the price expected under 
the Fellner hypothesis (P; = $1.50) is insignificant: ¢ = 0.81, 
df = 10, .50 > р.» .40. 


Discussion 


On the basis of the data from experimental session 1, as pre- 
sented in Table 4.1, the marginal intersection hypothesis must be 
rejected in favor of the Fellner hypothesis. The mean of the 
prices arrived at in the various contracts, P = $1.41, is significantly 
different from P; = $1.80, but it is not significantly different from 
Р, = $1.50. Moreover, whereas the marginal functions intersect 
above the mid-point of the Paretian optima and thus the marginal 
intersection hypothesis predicts an advantage in differential 
payoff for the seller, in the bargaining in session 1 the buyers did 
slightly better than the sellers, although the difference between 
the two was not statistically significant. 

In experimental session 1, the parameters were such that the 
marginal functions intersected at a point above the mid-point of 
the Paretian optima. In order to test the research hypothesis 
under a different set of parameters, for which the marginal func- 
tions intersect below the mid-point (the expected Fellner price), a 
replication of this experiment was conducted with different 
parameters. 


Replication of the Experimental Test 


Experimental session 4 provided an opportunity to replicate 
the test of the hypothesis. 

Subjects and procedure. The subjects in this experimental 
session were 22 undergraduates, none of whom had participated in 
any previous bargaining experiment. The subjects were recruited 
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from elementary economics classes. The procedures employed 
in the session were precisely those used in the experiment just 
discussed; the only difference lay in the iso-profit tables used. The 
bargaining pairs had incomplete-incomplete information. 

The iso-profit tables used in this session (presented in Appendix 
D) were derived from the following set of parameters: A = $5.50, 
А’ = $0.50, В = $0.50, and В’ = 80.195. With these parameters, 
the Fellner prediction with respect to price is P; = $2.25, and the 
marginal intersection prediction is P; = $1.50. Observe that 
P; < P;, since В" < B: The marginal functions intersect below 
the mid-point of the Paretian optima, the expected Fellner price, 
in this study. The Paretian optimal quantity is Qm = 4, and the 
maximum joint payoff is $10.00. 

Results. Table 4.2 presents data on the contracts negotiated 


TABLE 4.2 


Contracts Necorratep By BARGAINING PAIRS 
IN EXPERIMENTAL SESSION 4 


Quantity Price 
Joint payoff 
4 $1.62 $10.00 
4 1.75 10.00 
4 2.00 10.00 
6 2.08 7.50 
4 2.13 10.00 
4 213 10.00 
4 2.30 10.00 
4 2.50 10.00 
4 2.56 10.00 
4 10.00 


by each of the bargaining pairs in this session. This information is 


presented graphically in Figure 4.3 with the relevant cost and 
revenue functions shown. 
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The mean price arrived at by the 11 bargaining pairsis P = $2.28. 
The deviation of this value from the price at the intersection of the 
marginal functions (P; = $1.50) is significant at well beyond the 
-001 level: t = 5.7, df = 10, р < .001. On the other hand, the 
deviation of the sample mean price from the Fellner expected 
price (P, = 89.95) is but $0.03 and is insignificant: t = 0.22, 
df = 10, .90 > p > .80. 


$6.00 
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Quantity 


Figure 4.3. Price and Quantity in Contracts Negotiated by Bar- 
gaining Pairs in Experimental Session 4. The Encircled Dot Rep- 
resents Two Identical Observations. 
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Discussion 

In view of the data from the replication, the finding is confirmed 
that the marginal intersection hypothesis must be rejected in favor 
of the Fellner hypothesis. The mean of the prices arrived at in the 
bargaining of the 11 pairs, P = $2.28, is significantly different 
from Р; = $1.50 but is not significantly different from P, = $2.25. 
Moreover, whereas the marginal intersection hypothesis predicts 
an advantage in differential payoff for the buyers under the 
parameters of this replication, in fact the sellers did slightly 
better than the buyers, although the difference was not statistically 
significant. 

In the light of the results of these two experiments, it would 
seem that consideration of traditional economic forces, on which 
the marginal intersection hypothesis was based, cannot be de- 
pended upon to yield an adequate explanation of the prices arrived 
at by bargainers in bilateral monopoly situations. The data 
are more consonant with an explanation based on personal char- 
acteristics of the bargainers. Moreover, a careful perusal of the 
various subjects' bids and offers suggests that such personal 
qualities as toughness (as manifested by unwillingness to yield or 
make concessions to one's rival) and related psychological attri- 
butes may be the important determinants of differential payoff, and 
thus of negotiated price. They appear to be more critical than 
traditional economic forces. In essence, this has been the argu- 
ment Fellner has advanced. 

On the basis of this consideration, two lines of experimentation 
were pursued, in an attempt to deal with, and define operationally, 
psychological elements of bargaining strength. We investigated 
such factors as the amount of information available to the bar- 
gainers, the expectancies of the bargainers, and the levels of 
aspiration of the bargainers. The remainder of this chapter is 
devoted to reporting this experimentation. 
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THE EFFECT OF AMOUNT OF INFORMATION 
ON THE DIFFERENTIAL PAYOFF 


Introduction 


Differences in the amount of information available to bargainers 
should have at least two consequences; the amount of information 
available to a bargainer seems likely to affect both (1) his ezpect- 
ancy with respect to his own payoff, and (2) what Fellner calls his 
"bargaining strength." 

With respect to expectancies, it seems reasonable to believe 
that bargainers with complete information (knowledge of the joint 
profits and the division of profits associated with any proposed 
contract) will have more realistie expectancies than will less- 
informed bargainers. With these realistic expectancies, they will 
press more toward reaching contracts entailing a fifty-fifty split of 
the joint profits. 

If this reasoning is correct, then in situations in which both 
bargainers have complete information, the price arrived at in 
negotiations should tend toward the mid-point of the Paretian 
optima, so that the joint payoff is equally divided. Moreover, 
we may expect considerable uniformity among bargaining pairs in 
reaching such contracts. 

In situations in which one bargainer has complete information 
but the other has incomplete information (knows only the payoff 
which would accrue to him under any proposed price-quantity 
contract), it may be expected that the bargainer with complete 
information may be forced to make some concessions in the initial 
bidding, but will become quite reluctant to make further conces- 
sions after he has made an offer at the point at which the joint 
payoff would be equally divided. As a result, the price negotiated 
under such conditions should tend to the mid-point on the Paretian 
optima. However, we may expect some diversity among bargain- 
ing pairs in reaching contracts, and therefore may expect differ- 
ences in payoff to be larger under this condition than under a 
complete information condition. 
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In situations in which both bargainers have incomplete infor- 
mation, neither bargainer has enough information to establish 
realistic a priori expectancies, and neither knows what price would 
lead to an equal division of the joint payoff. Under such conditions, 
we may expect the differences in payoff to be the largest of the 
three conditions. 

Schelling (1957, p. 26) takes a similar position to that outlined 
above, suggesting that when the possibility of a fifty-fifty split is 
obvious, such a split has a sort of “moralistic or legalistic” force 
toward realization. However, when the possibility of a fifty-fifty 
split is not obvious, the moralistic compulsion does not соте into 
play, and unequal splits are more likely to occur. 

In the experiment to be reported, bargaining pairs reached con- 
tracts under three different conditions of information. Their 
contracts are examined to test the hypothesis that the differences 
in payoff between the two members of various pairs will be largest 
for the pairs under incomplete-incomplete information, smaller 
for pairs under complete-incomplete information, and smallest 
for pairs under complete-complete information. 

In considering the effect of amount of information on bargaining 
strength, Schelling (1957) takes the position that the bargainer 
with less information may have an advantage over a rival with 
complete information. He suggests that the bargainer with com- 
plete information will realize that it will be difficult for his oppo- 
nent to see the merits of the optimal contract, since he knows that 
the opponent does not have the information making that contract 
obvious, and therefore the completely informed bargainer may 
feel obliged to make large concessions in order to avoid a stale- 
mate. According to this account, the bargainer with incomplete 
information is likely to obtain the larger part of the joint payoff 
under complete-incomplete information conditions. In the experi- 
ment which is reported below, one group of subjects bargained 
under complete-incomplete information. The contracts reached by 
this group provide data for a test of the Schelling hypothesis that 
the larger share of the joint payoff will tend to be realized by the 
bargainer with less information. 
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The Experimental Test 


Subjects. The hypotheses about amount of information were 
tested with 68 male undergraduate subjects (34 bargaining pairs), 
all volunteers recruited from elementary economics classes. 

Procedure. The data concerning amount of information were 
collected in experimental sessions 1, 2, and 3. In experimental 
session 1, eleven pairs of subjects bargained under incomplete- 
incomplete information. In experimental session 2, fifteen pairs 
bargained under complete-incomplete information. In experi- 
mental session 3, eight pairs bargained under complete-complete 
information. 

The three information conditions are fully described in Chapter 
3, and therefore need not be detailed here. Random assignment 
procedures determined (1) pair membership, (2) identity of sellers 
and buyers, (8) identity of person initiating bargaining in each 
pair. In addition, under the complete-incomplete information 
condition, random assignment determined which member of each 
pair had complete information and which had incomplete infor- 
mation. 

Subjects under complete information had iso-profit tables 
(Appendix C) showing not only their own profit under any possible 
contract but also their opponents' profit under that contract. 
They also knew what information their opponents possessed. 
Subjects under incomplete information, on the other hand, had 
tables (Appendix А and B) showing only their own profit under 
any possible contract, and they did not know how much infor- 
mation their opponents possessed. 

The iso-profit tables used in the three sessions were derived 
from the following set of parameters: А = $2.40, А’ = $0.00, 
В = 80.083, and В’ = 80.10. The Paretian optimal quantity is 
Qm = 9, and the maximum joint payoff is $10.80. 

Results. Tables 4.За, b, and c present data on the contracts 
negotiated by the 34 bargaining pairs, shown according to the 
condition of information under which they bargained. 

Тће hypothesis under test is that the more information avail- 
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able to the bargainers, the smaller will be the differences in the 
payoffs to each member of any team. The data of Tables 4.3a, b, 
and с are presented in Table 4.4 in a form suitable for testing this 
hypothesis. Table 4.4 shows the differences in payoffs between the 
two members of each of the 34 bargaining pairs under the three 
conditions of information. 


TABLE 4.3a 


Contracts NEGOTIATED BY BARGAINING PAIRS UNDER 
IxcoMPLETE-INCOMPLETE INFORMATION IN 
EXPERIMENTAL SESSION 1 


Profits 
Quantity Price 
Buyer Seller Joint payof 
6 $1.00 87.20 $2.40 $ 9.60 
8 1.07 8.40 2.10 10.50 
9 1.10 9.00 1.80 10.80 
10 1.15 9.20 1.50 10.70 
10 1.15 9.20 1.50 10.70 
10 1.21 8.60 2.10 10.70 
15 1.62 4.20 2.70 6.90 
10 1.74 8.30 7.40 10.70 
9 1.77 3.00 7.80 10.80 
9 1.83 2.40 8.40 10.80 
9 1.90 1.80 9.00 10.80 


Inasmuch as the hypothesis under test concerned the order of 
the conditions, the Jonckheere test (1954) was used on the data 
in Table 4.4. This із a t-sample test suitable for testing the null 
hypothesis against an ordered alternative hypothesis. According to 
this test, the data strongly confirm the hypothesis: z = 4.6, p< 
00001. 


Discussion 


The data in Table 4.4, which are based on the contract data 
presented in Tables 4.3a, b, and с, strongly support the hypoth- 
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TABLE 4.3b 


Contracts NEGOTIATED ву BARGAINING PAIRS UNDER 
CoMPLETE-INCOMPLETE INFORMATION IN 
EXPERIMENTAL SESSION 2 


Profits 
Quantity 
Buyer Seller Joint payoff 
8 $7.44" $3.20 $10.64 
10 7.70 3.00“ 10.70 
9 6.75" 4.05 10.80 
8 5.84 4.80* 10.64 
9 6.30 4.50* 10.80 
8 5.04* 5.60 10.64 
9 5.40 5.40" 10.80 
9 5.40* 5.40 10.80 
9 5.40 5.40* 10.80 
9 5.40“ 5.40 10.80 
10 5.20 5.50" 10.70 
10 4.70* 6.00 10.70 
10 4.70* 6.00 10.70 
10 4.70* 6.00 10.70 
9 3.60 7.20* 10.80 


* Asterisks identify the bargainers having complete information. 


esis that the differences in payoff within bargaining pairs will 
be greatest under incomplete-incomplete information, less under 
complete-incomplete information, and smallest under complete- 
complete information. 

To test the Schelling hypothesis that bargainers with less infor- 
mation will receive the larger share of the joint payoff, the data 
from the complete-incomplete information condition were ex- 
amined. The profits realized by bargainers under complete in- 
formation (these bargainers are starred in Table 4.3b) were com- 
pared with those realized by their rivals, who had incomplete 
information. Although the differences are in the direction pre- 
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TABLE 4.3c 


Contracts NEGOTIATED BY BARGAINING PAIRS UNDER 
CowPLETE-COMPLETE INFORMATION IN 
EXPERIMENTAL SESSION 3 


Buyer Seller Joint payoff 
8.5 $1.50 $5.22 $5.50 $10.72 
9 1.50 5.40 5.40 10.80 
9 1.50 5.40 5.40 10.80 
9 1.50 5.40 5.40 10.80 
9 1.50 5.40 5.40 10.80 
9 1.50 5.40 5.40 10.80 
9 1.50 5.40 5.40 10.80 
10 1.50 5.70 5.00 10.70 


dicted by Schelling, they are not significant. Of the 15 bargaining 
pairs, 4 divided the joint payoff equally. In the remaining 11 
pairs, the larger share of the profits was gained by the bargainer 
under incomplete information in 7 pairs and by the bargainer under 
complete information in 4 pairs. Thus, 7 of the contracts supported 
the Schelling hypothesis, 4 opposed it, and 4 failed to support it. 
The difference between the mean price negotiated by completely 
informed bargainers and that negotiated by incompletely in- 
formed bargainers was not significant. Thus the findings with 
respect to the Schelling hypothesis are equivocal, and further 
research, perhaps with larger sample sizes, will be necessary 
before any strong conclusions may be drawn. 

In the introduction to this section, we suggested that increasing 
the information available to the bargainers has the effect of 
changing their expectancies. On the basis of this, we predicted 
that an increase in information would lead to a more equal divi- 
sion of the joint profits. This prediction was confirmed. 

A finding emerging from inspection of the bargaining protocols 
also supports the assertion that bargainers under complete infor- 
mation have more realistic expectancies than less informed bar- 
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TABLE 4.4 


ÅBSOLUTE DIFFERENCES BETWEEN Buyers’ AND SELLERS’ 
Prorits ім Conrracts NEGOTIATED UNDER 
THREE CONDITIONS ок INFORMATION IN 
EXPERIMENTAL Sessions 1, 2, 8 
и 
Level of information 


Incomplete- 
Incomplete 


gainers. The finding is that under complete-complete information 
bargainers were more modest in their initial profit requests than 
were bargainers under incomplete-incomplete information. Six- 
teen bargainers conducted negotiations under complete-complete 
information (in session 8). Of these, only one opened the bidding 
with an initial profit request larger than $9.10. Sixty-six bargainers 
conducted negotiations under incomplete-incomplete information 
(in sessions 1, 4, and 5). Of these, all but four began the nego- 
tiations with profit requests larger than that amount. Possession 
of information tends to bring the initial profit request more closely 
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in line with the eventual payoff, presumably because it increases 
the realism of bargainers’ expectations. 

These results have interesting implications concerning the dif- 
ferential payoff, and thus the price arrived at in contracts nego- 
tiated in bargaining situations. They suggest that the basis of 
both the bargainer’s “expectancy” and, at least partially, of his 
“bargaining strength” may very well be his level of aspiration. 

Psychologists working with aspiration motivation have long 
recognized the close relation between level of aspiration and ex- 
pectancy. The closeness of this relation seems evident in the data 
concerning bargaining negotiations. 

It also seems reasonable to believe that a bargainer with a 
comparatively high level of aspiration will appear to have con- 
siderable bargaining strength because of his reluctance to make 
concessions in the region of his aspiration level. 

Reference to the concept of level of aspiration may also help 
explain the equivocal results of this study with respect to the 
Schelling hypothesis, which attributes an advantage to the bar- 
gainer with less information. By randomizing our subjects into 
conditions of complete and incomplete information, with no special 
reference to their levels of aspiration, we presumably constituted 
bargaining pairs in about half of which the completely informed 
subjects had higher aspiration levels than their incompletely 
informed rivals, and in about half of which the incompletely in- 
formed subjects had higher aspiration levels. If level of aspiration 
is the important determinant of the differential payoff, then, even 
if the Schelling hypothesis has merit, the subjects with complete 
information and relatively higher levels of aspiration would tend 
to negotiate contracts in opposition to the prediction. Considering 
the relatively small п that was used (15 bargaining pairs), the 
equivocal results obtained with respect to Schelling’s hypothesis 
may well be due to the contracts of those pairs in which the com- 
pletely informed bargainer was also the one with the higher level 
of aspiration. If this is so, then the Schelling hypothesis might 
more appropriately be tested with larger samples, in which the 
effect would show up despite uncontrolled differences in aspira- 
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tion level, or under conditions of constant levels of aspiration 
within bargaining pairs. 

The section which follows reports an experimental test of the 
assumption that level of aspiration is an important determinant 
of the differential payoff in the bargaining situation. 


THE EFFECT OF LEVEL OF ASPIRATION 
ON THE DIFFERENTIAL PAYOFF 


Introduction 


The notion of aspiration level is a familiar one to psychologists 
and other behavior scientists, and it is not our purpose to give 
here an extensive review of the theoretical and experimental work 
which has centered on this concept. We propose only to intro- 
duce the concept and to give enough references to the extensive 
literature on the concept to guide interested readers having little 
prior familiarity with it. 

The notion of level of aspiration is invoked in reference to the 
goal-striving behavior of an individual when he is presented with a 
task whose outcome can be measured on an achievement scale. 
The person’s level of aspiration is the particular achievement goal 
for which he strives. 

The concept of level of aspiration was first introduced by Dembo 
(1931), and the first reported experiment in this area was con- 
ducted by Hoppe (1930). An early review of the literature on the 
concept is given by Frank (1941), and Rotter (1942) has offered a 
critical review of the methodological aspects of level of aspiration 
studies. A fundamental article appeared in 1944, authored by 
Lewin, Dembo, Festinger, and Sears. More recently, in a paper 
which is directly pertinent to the discussion here and to the experi- 
ment reported below, Siegel (1957) redefined level of aspiration 
both theoretically and operationally to place the concept in a 
decision-making setting. Level of aspiration was defined in terms 
of utility theory, and it was contended that each goal on an 
achievement scale has a certain utility for an individual. Thus the 
level of aspiration may be conceived as a position on the individ- 
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ual’s utility function. All points (goals) below that scale position 
have negative utility (psychological feelings of dissatisfaction) 
associated with them, and all points above that position have 
positive utility (psychological feelings of satisfaction) associated 
with them. Siegel then defined level of aspiration in these terms: 
“The level of aspiration is associated with the higher of two goals 
between which the rate of change of the utility function is a 
maximum" (1957, p. 257). In other words, the level of aspiration 
is that goal which has the largest difference in utility between it 
and the next lower goal. A method is presented for the measure- 
ment of the utility of goals, and experimental data confirming the 
hypothesis concerning level of aspiration are presented. Additional 
data supporting this approach may be found in Becker and Siegel 
(1958) and Becker (1958). 

The general conclusions which may reasonably be drawn from 
research on level of aspiration to date are: (1) Experiences of 
success generally lead to a raising of the level of aspiration, and 
experiences of failure to a lowering; (2) the stronger the success, 
the greater the probability of a rise in level of aspiration; the 
stronger the failure, the greater the probability of a lowering; 
(3) shifts in level of aspiration are in part a function of changes 
in the subject’s expectancy of success; and (4) the effects of failure 
on aspiration level are more varied than those of success. 

In light of the above, it was felt that level of aspiration is a 
useful concept to invoke in explaining the differences observed in 
differential payoffs negotiated in bilateral monopoly bargaining 
situations. Toward that end, the experiment reported below was 
designed. It tests the hypothesis that the larger share of the joint 
payoff will go to the bargainer with the higher level of aspiration. 


The Experimental Test 


Subjects and procedure. The subjects of this experiment, which 
was experimental session 5, were 22 male students hired through 
the student employment service. They were hired ostensibly to 
perform routine clerical work for which no experience was neces- 
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sary and for which the pay would be $1.00 an hour, the prevailing 
local wage for student work. 

After arriving, the subjects were met by an experimenter and 
given the opportunity of choosing between doing the clerical work 
for which they had been hired or serving as subjects in an experi- 
ment. They were told that those who chose to participate in the 
experiment would find it more interesting than the clerical work, 
and in addition they would make some money. The possible 
amount of money was in no way specified. 

All 22 chose to participate as subjects in the experiment. 

As in the other experimental sessions, the subjects were ran- 
domly assigned to pairs, and the identity of buyers and sellers 
as well as the identity of the initiators of negotiations were 
determined by tosses of a coin. 

In addition, a coin was tossed to determine which member of 
the pair was to be assigned to the "high level of aspiration" 
condition (described below) and which was to be assigned to the 
"low level of aspiration" condition. 

Four separate rooms were used for giving instructions to sub- 
jects. The groups which received separate instructions were: 

1. Buyers with high aspiration levels 

9. Buyers with low aspiration levels 

3. Sellers with high aspiration levels 

4. Sellers with low aspiration levels 

Each of the subjects was given a set of iso-profit tables appropri- 
ate to his role (buyer or seller). All bargaining was conducted 
under incomplete-incomplete information: For any possible price- 
quantity contract, the bargainer knew only what his own profit 
would be. 

Тће instructions given to the subjects in this session were suf- 
ficiently different from those usually given to warrant our repro- 
ducing them in full here. "They were different for subjects under 
the two conditions of aspiration level, for in fact the instructions 
were the device by which differences in aspiration level were 
induced. These instructions are presented below. The amount of 
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money presented in the context of the instructions was the amount 
mentioned only to the high-aspiration-level subjects; the amount 
presented in brackets is the one which was mentioned only to the 
low-aspiration-level subjects. As may be seen from a perusal of 
the instructions, an aspiration for profits of at least $6.10 was 
induced in the high-aspiration-level subjects, while an aspiration 
for profits of at least $2.10 was induced in the low-aspiration-level 
subjects. 


This is a research project supported by the Social Research Cen- 
ter, which has made funds available for conducting these experi- 
ments. If you follow instructions carefully you will be able to gain 
some money which you may keep. If you are not careful, you may 
go home with nothing. The research has two parts, the second 
part will start immediately after the first part is finished. 

In the first part each one of you will be randomly paired with 
another student. One of you will be selected to act as the seller of 
X; the other party will act as the buyer of X. The significant factor 
in your relationship is that each of you is unique. That is, if you are 
named the seller of X, you are the sole seller—thé other person can 
buy from only one source. If you are the buyer of X, you are the 
only buyer—you in turn will distribute the product. The seller 
can sell to no one else, and the buyer can buy from no one else. 
Because of this situation, in order for either of you to make a profit, 
you must reach an agreement. 

You will be supplied with a table showing various profit levels 
you can attain, and the prices and quantities to be exchanged in 
order to reach certain levels of profit. The seller’s table is derived 
from his costs, and reflects the condition that his profits vary 
directly with price. The buyer’s table is derived from what he can 
distribute profitably, and therefore varies inversely with price. 
To this extent your interests are opposed; that is, the seller wants 
to sell at high prices, and the buyer wants to buy at low prices. 
However, an agreement as to price and quantity must be reached 
if you are to realize any profit. It is in your interest to get the largest 
possible profit in the first part of the study since that is the minimum 
amount you will take home. 

Across the top of the table are various quantities of X; along the 
left-hand side of the table are listed various prices of X. The num- 


DIFFERENTIAL PAYOFF 


bers in the body of the table represent the profits associated with 
the various combinations of price and quantity. 

The profits that you will earn will be based on the actual position 
of price and quantity you agree on as a result of your bargaining. 

In the second part of the study, you will be given an opportunity 
to double your profits. However, in order to participate in the second 
part, you will have to make a profit of at least $6.10 [$2.10] in the 
first part of the study. That is, if, in the first part of the bargaining, 
an agreement on price and quantity is reached so that your profit 
is $6.10 [$2.10] or more, you have qualified for the second part of 
the study, where you will have a good chance to double the amount 
of money you take home, at no cost to you. In any case, you will 
keep what you have earned in the first part, but if you succeed in 
getting into the second part, you may double your profit. There- 
fore, you should try to make as much profit as you can in the first 
part, because that is the minimum amount you will get; and, in addi- 
tion, the more you make in the first part, the more you will have a 
chance to double. 

The following steps outline the procedure to be followed: 

1. One of you will be selected to start the bargaining. 

9. Your respective bids will be in terms of both price and quan- 
tity. 

8. You should start bargaining from a position which is quite 
favorable to you, since you will probably have to make concessions 
to reach an agreement. 

4. You must either accept the offer of the other party, or make a 
counter-offer until an agreement is reached. 

5. Bargaining is done in good faith (i.e., any bid offered by you at 
any time and turned down by your rival may be subsequently ac- 
cepted by him). 

6. No final agreements which involve a loss for either party will 
be acceptable. 

7. You should reach an agreement within an hour; however, 
additional time will be allowed if needed. 

8. Your offer is made by writing a price and quantity bid only 
on available slips of paper. 

9. The profit table shows some possible prices and quantities; 
however, you are permitted to use values not given in the table. 
If you choose a price and/or quantity in between two values shown 
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in the table, then your profit will be in between those shown on the 
table. 

10. If you reach an agreement which gives you a profit of $6.10 
[$9.10] or more, you will qualify for the second part of the study 
where you will have an opportunity, at no cost to you, to double 
the amount of money you take home. 

Those of you who qualify for the second part of the study will 
get your instructions for that part at that time. 

Have you any questions? 


As these instructions reveal, aspiration level was manipulated: 
by attributing increased utility to some specified amount of money. 
Subjects under the high-aspiration-level condition understood that, 
if they negotiated a profit of $6.10 or more, they would have an 
opportunity to double their profits in the second part of the study. 
It seems reasonable to assert that for these subjects the difference 
in utility between $6.10 and $6.09 was larger than the difference 
in utility between any other adjacent amounts of money. 

Similarly, for the subjects under the low-aspiration-level con- 
dition, the difference in utility between $2.10 and 89.09 was 
larger than any other difference in utility between adjacent 
amounts of money. 

Thus, operationally this procedure satisfies the definition that 
level of aspiration is associated with the higher of two goals be- 
tween which the rate of change of the utility function is maximum 
(Siegel, 1957). 

It should be noted that the subjects were told that, if their 
profits amounted to $6.10 [$2.10] or more, they would have a 
good chance to double their profits in the succeeding part of the 
study. That is, it was made quite clear to the low-aspiration-level 
subjects that it would be to their interest to make as much profit 
as possible in the first part of the study, because all that profit 
might be doubled in the second part. This feature was incorpo- 
rated in the study to avoid biasing the conditions in favor of the 
hypothesis. 

In all respects other than those specifically mentioned above, 


this study used the same procedures as those described in Chap- 
ter 2. 
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The iso-profit tables used in experimental session 5 were derived 
from the following set of parameters: A = $5.10, A’ = $0.30, 
В = $0.30, and В’ = $0.30. The iso-profit tables are presented 
in Appendix E. For these parameters, O, = 4 and the maximum 
joint payoff is $9.60. 

It should be noted that the figures $6.10 and $2.10 do not sum 
to the joint maximum. The parameters and these values for 
induced aspiration levels were chosen to be such that the aspira- 
tion levels themselves would not force the subjects to contracts 
at the Paretian optima. 

Results. Table 4.5 presents data on the contracts negotiated 
by the 11 pairs in experimental session 5. As inspection of that 
table will reveal, the mean profit negotiated by the high-aspira- 
tion-level subjects was $6.25, and the mean for the low-aspiration- 
level subjects was $3.35. The difference between these means is 
significant at well beyond the .001 level. The ¢ test for matched 
pairs yields t = 4.9, p < .0005. 


Discussion 


Тће findings from experimental session 5 provide strong support 
for the hypothesis that the member of a bargaining pair who has 
the higher level of aspiration will negotiate a contract giving him- 
self the larger share of the joint payoff when bargaining with a 
rival having a lower level of aspiration. The bargainer with the 
high level of aspiration received the larger share of the joint payoff 
in 10 of the 11 bargaining pairs. The one contract which was the 
exception was among those having the smallest differences in 
payoff between the rivals. 

The subjects of this experimental session were told that there 
would be a second part of the study, in which those who had nego- 
tiated contracts with profits to them at or above the stated level 
would be given an opportunity to double their profits. The 
principal reason for this procedure was to induce a strong level of 
aspiration at the specified level for the first part of the session. 
The second part was executed, however, at the time each subject 
was paid his profit, in private. Every subject who had nego- 


TanLE 4.5 


Contracts №есотіАТЕр BY BarGarnina Pars 
UNDER Low AND Шон Asprration LEVELS 


IN EXPERIMENTAL SESSION 5 


Profits 
Bargaining 
role High Low Joint 
aspiration | aspiration payoff 
Buyer $7.20 
$9.60 
Seller $2.40 
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tiated a contract giving him a profit at or above the specified 
level was given an opportunity to double that profit by guessing 
correctly the profit his rival had gained in the negotiations. None 
of the subjects guessed correctly. 

It is of interest to note that bargaining tended to be more pro- 
tracted in this session than in the others. Several of the bargaining 
pairs requested time extensions beyond the two-hour limit on 
negotiations, and some of these reached an agreement only when 
notified that no further extension could be granted. 

The findings lend considerable support to the assertion that 
level of aspiration is an important determinant of differential 
payoff and thus of price in the bilateral monopoly situation. The 
experiment we have reported did not attempt to establish a 
unique price, but merely attempted to show that the differential 
payoff and thus the price is determined, in part at least, by the 
bargainers’ levels of aspiration. Further theoretical and ехрегі- 
mental work will be necessary before the extent of the importance 
of level of aspiration as a determinant of price can be assessed. In 
such work, it will be necessary to specify and measure level of 
aspiration more precisely than simply in terms of “high” and 
“low.” More important, perhaps, level of aspiration will need to 
be treated as a dynamic variable which adjusts upward and down- 
ward with the occurrence of successes and failures as the bargain- 
ing progresses. 


SUMMARY AND CONCLUSIONS 


The data in the experiments reported in this chapter support 
the following conclusions with respect to differential payoff and 
price in simulated bilateral monopoly conditions: 

1. Consideration of traditional economic forces cannot be de- 
pended on to yield an adequate explanation of the prices arrived 
at in bilateral monopoly bargaining. 

2, Personal characteristics of the bargainers seem to be the 
main determinants of differential payoff and price in bilateral 
monopoly bargaining. 
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3. Increasing the amount of information available to the bar- 
gainers tends to lead to a more equal division of the joint payoff. 
When both bargainers are negotiating with complete information, 
the result is almost invariably a fifty-fifty split of the joint payoff. 
It seems reasonable to believe that bargainers with complete 
information have more realistic expectations with respect to their 
own profit than less informed bargainers, and are under a sort of 
moralistic pressure for a fifty-fifty split of the joint payoff. 

4. Level of aspiration is an important determinant of dif- 
ferential payoff, and thus of price, in bilateral monopoly bargain- 
ing. It is felt that the personal characteristics mentioned т 
conclusion 2 above, and the expectations and moralistic pressures 
mentioned in conclusion 8, are all reflected in an individual's 
level of aspiration. It would follow that further theoretical and 
experimental work with the concept of level of aspiration in 
bargaining might help to bring about a unique price solution to 
the bilateral monopoly problem. 

5. As indicated in conclusion 3 above, when both bargainers 
had complete information, the experimental results conformed 
more closely to the predictions of Pigou (1908) and Schelling (1957) 
than they did to those of Fellner (1947). Perhaps this is because 
the Fellner theory has relatively more institutional considerations. 
The Fellner position coincides more closely with the results ob- 
tained under incomplete-incomplete information conditions. The 
level of aspiration explanation is consistent with both sets of 
data, of course. 

In the chapter which follows, certain additional results and 
conclusions from the experimentation will be presented, and an 
overview and integration will be attempted of all the theoretical 
and experimental work that has been presented. 


Chapter 5 


OVERVIEW AND INTEGRATION 


A long and honorable train of deductive reasoning left economists 
with several plausible but conflicting theories regarding behavior 
under conditions of bilateral monopoly. We have attempted to 
collect appropriate experimental data to test alternative hypotheses 
drawn from these theories. 

Having reported our experimental results in the previous 
chapters, we will devote this chapter to (1) a discussion of labora- 
tory experimentation for testing economic hypotheses, (2) the 
development of a descriptive model of bargaining or group decision 
behavior, based on close inspection and analysis of our findings, 
(3) a sketch of the social welfare implications of this model, and 
(4) some suggestions concerning lines of research into which the 
present study may lead. 


LABORATORY EXPERIMENTATION 
IN THE STUDY OF ECONOMIC BEHAVIOR 


Among all the behavioral sciences, economics is clearly the 
leader in the development of sophisticated and rigorous theory. 


The development of economic theory has far outstripped the 
71 
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development of empirical means for disposing of alternative hy- 
potheses derived from theory. 

On the other hand, of all the behavioral sciences, psychology 
has given the greatest attention to the development of rigorous 
experimental methodology. 

The present study represents an attempt to employ the methods 
of experimental social psychology in the study of behavior which 
has been considered in the theoretical province of economics. This 
is interdisciplinary work which may merit attention because it 
employs the best and the distinctive features of each discipline 
rather than simply falling within the overlapping domains of the 
two. Several aspects of our methodology seem to call for brief 
discussion here. 

1. Our data have been observations made specifically to meet 
the purposes of this research. We have not turned to preexisting 
data. In the specific case of bilateral monopoly, it would be 
extremely unlikely that appropriate naturalistic data could be 
collected to test the theoretical models. This is not because the 
phenomenon is unusually rare. Indeed, there are numerous daily 
exchanges that are conducted under conditions that approximate 
bilateral monopoly: A franchised dealer negotiates with a manu- 
facturer regarding quotas and wholesale price; two public utilities 
bargain about the division of some price they have placed on a 
joint service; a chain grocery store negotiates with a canner, who 
in turn must deal with farmers’ cooperatives; labor leaders in a 
unionized industry deal with management representatives in that 
industry; and so forth. Although exchanges under bilateral mo- 
nopoly conditions are common, such exchanges usually are not 
described adequately. Such descriptions as may be available will 
not generally be in an appropriate form for testing theoretical 
models. Following Boulding (1958), we may say that in science 
the shift from relying on existing information collected for other 
purposes to using information collected specifically for research 
purposes is analogous to primitive man’s shift from food collecting 
to agriculture, and “provides the same kind of stimulus to develop- 
ment and accumulation. It is when a science starts to go out to 
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ask exactly what it wants to know, rather than relying on infor- 
mation collected for other purposes, that it begins to obtain con- 
trol of its own growth.” 

9. We have made our observations under controlled conditions. 
We have not only collected observations especially for this re- 
search, but we have also done so under conditions which make the 
observations relevant to the research purposes. In using the 
laboratory rather than the field, we have been able to isolate 
the phenomena of interest to the research. For example, since 
the effects of complex interpersonal perceptions on bargaining 
were not of interest to us at this time, we eliminated these by 
separating bargainers from each other and restricting them to 
limited written communication. Similarly, we eliminated the 
influence of preexisting preferences for certain roles by using ran- 
dom methods to determine role assignment. Some may argue that 
laboratory conditions are antiseptic and unreal; our experience is 
that with care one can retain in the laboratory situation those 
aspects of reality which are critical to the theory under test while 
controlling those aspects which are irrelevant or of no theoretical 
interest. Thus, strong motivation to succeed in bargaining is 
assumed in all theorizing concerning behavior under bilateral 
monopoly, and we maintained strong motivation in our subjects 
by the use of genuine and moderately sizable monetary payoffs, 
contingent on behavior in bargaining, as well as by the selection 
of subjects to whom the amounts of money used in the experi- 
ments were significant. 

8. We have used the experimental method. That is, we have 
manipulated certain variables and observed the effects of vari- 
ations in these upon certain other variables. By so doing, we 
have demonstrated that the amount of information available to a 
bargainer and his level of aspiration are significant determinants 
of the price-quantity contract which will be reached. We aver 
that only the experimental method could have demonstrated the 
influence and importance of these determinants. 

Confidence in the method of laboratory experimentation is 
strengthened by the fact that many of our findings confirm the 
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hypotheses under test. If the hypotheses drawn from economic 
theory had not been confirmed in the laboratory experiments, we 
would not have known whether to conclude that the theory was in 
error or that the method of testing it was inappropriate. The hy- 
potheses were confirmed. Moreover, these were not weak hypoth- 
eses, yielding predictions that could hardly have failed. Rather, 
they were strong hypotheses, in that they predicted one sort of 
behavior among many possible alternative sorts of behavior. Their 
confirmation was not a foregone conclusion, nor a demonstration 
of the obvious. The confirmation of strong hypotheses from 
traditional lines of economic thought makes us believe that our 
results may be important not only in those cases in which they are 
consonant with well-established economic theory but also when 
they suggest new lines of thought about traditional economic 
problems. 


A MODEL OF BARGAINING BEHAVIOR 
UNDER BILATERAL MONOPOLY 


Review of the Theory 


Solutions for the institutionally unbiased bilateral monopoly 
situation vary with respect to their degree of indeterminacy. 
Here “indeterminacy” does not mean that it is expected that the 
parties will fail to reach agreement, but rather it means that 
the dimensions of the agreement cannot be predicted from eco- 
nomic considerations alone. At one extreme, it would be argued 
lhat neither the equilibrium price nor quantity is determinate 
from only the revenue and cost functions of the two bargainers. 
At the other extreme, it would be argued that both price and 
quantity are determinate within the economic context, а point. of 
view which may stem from Bowley's price leadership models of 
bilateral monopoly (see Chapter 1), which also yield a determinate 
solution. The usual determinate explanation makes use of the 
marginal functions and their relative slopes in explaining the 
division of the maximum joint payoff between the bargainers, and 
these considerations also play a role in the Bowley cases. 
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The intermediate view is that quantity is determinate, tending 
to that amount which maximizes joint payoff, but that price is 
not determinate from economic considerations alone, being sub- 
ject to a host of psychological, historical, and cultural forces as well. 
A variety of models represent the interaction of selected variables 
of this sort. Pigou (1908) indicated that contracts would tend to a 
solution at a "draw," i.e., at equal division of the joint payoff. 
Nash (1950) and Raiffa (1953) suggested that the solution would 
occur at that price which provided individual payoffs such that 
the product of the associated utilities would be a maximum. Thus, 
if utility were linear in money, these models would also predict 
negotiation of a contract at the price associated with a fifty-fifty 
split of the joint payoff. Fellner (1947, 1949) advanced a psycho- 
logical-institutional analysis from which it may be concluded that 
randomly paired bargainers would reach price agreements forming 
a random symmetrical distribution around the price associated 
with a fifty-fifty split of the joint payoff. Hicks (1935) and 
Zeuthen (1930) analyzed the bargaining process in terms of con- 
cession functions, and these again would yield the same result. 
These solutions coincide with the more general solution for 
cooperative, non-zero-sum two-person games provided by Von 
Neumann and Morgenstern (1947). 


Review of the Experimental Results 


The experimental results reported in Chapters 3 and 4 confirm 
the intermediate position. 

There is a clear tendency for bargainers under simulated bi- 
lateral monopoly situations to negotiate contracts at that quan- 
tity which maximizes the joint payoff. Dispersion of negotiated 
quantities around that amount which maximizes joint payoff is 
reduced by (1) increasing the amount of information possessed by 
the bargainers, (2) increasing the payoff increments associated 
with unit deviations around the Paretian optima. 

Negotiated prices, unlike negotiated quantities, are not pre- 
dicted by economic considerations alone. On the average, nego- 
liated prices do not vary significantly from that price which is. 
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associated with a fifty-fifty division of the maximum joint payoff, 
Dispersion of negotiated prices around the even division price is 
reduced as the amount of information is increased, approaching 
the limit under complete information, a condition under which 
most contracts represented fifty-fifty splits of the maximum joint 
payoff. The levels of aspiration of the subjects appeared to be a 
major determinant of the differential payoff and thus of price, 
especially in the contracts negotiated under incomplete informa- 
tion. 


Bargaining Behavior of the Subjects 


The general pattern of bargaining. Some insight into the bar- 
gaining process was derived from the experience of collecting the 
data for testing the main hypotheses. This experience, combined 
with a detailed inspection of the observations made in the experi- 
mental sessions, led to the formulation of certain additional hy- 
potheses, to be presented here. 

The procedure was to analyze the subjects’ bargaining proto- 
cols—the sequential records of bids and offers—to discover 
whether any consistent patterns of negotiations emerged. It was 
thought that a description of such patterns, if they could be 
identified, might serve as a useful generalization of the bargaining 
process, 

Several methods of summarizing the negotiations were tried. 
The most useful approach seemed to be the direct one: The payoff 
associated with each of the subject’s bids was calculated, and the 
succession of these payoffs was plotted on a graph. In this graph, 
the profit levels were represented on the vertical axis while the 
number of bids was represented on the horizontal axis. 

Typical patterns of bargaining are reproduced in Figures 5.1 
through 5.3. Shown are the bargaining patterns of three pairs 
in experimental session 1. In this session, the maximum joint 
payoff was $10.80 for nine units. In general, as inspection of the 
figures will reveal, the subjects opened the negotiations by re- 
questing a high level of profit (frequently the maximum amount 
shown on the iso-profit tables they used). This payoff level might 
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be maintained for a few bids, or concessions might begin immedi- 
ately. Quite often the subject would drop to a new payoff level 
and give several bids associated with this level. Then another 
break to a lower payoff plateau would follow. Typically, the con- 
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Figure 5.1. Bargaining Pattern of a Pair in Experimental Session 1 


cessions were larger and the plateaus were shorter in the early 
stages of the negotiations. As more bids and offers were ex- 
changed, the rate of concession diminished and the length of the 
plateaus increased. Thus, the negotiation pattern tended to 
approach some payoff figure asymptotically. 
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One interpretation that seems consistent with such behavior is 
the theory psychologists have developed concerning the dynamics 
of level of aspiration. At the start of the negotiations, the sub- 
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Figure 5.2. Bargaining Pattern of a Pair in Experimental Session 1 


ject receives discouraging responses from his opponent (the 
opponent's opening bids typically would yield negative profits 
to the subject). This “failure experience” makes the subject 
realize that his own opening expectation is unrealistic, Concessions 
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are made in search of a suitable compromise. Possibly the subject 
begins the bargaining with an a priori minimum level of expecta- 
tion. This minimum might be determined by financial need, by 
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considerations of what would be “fair” compensation for partici- 
pation in the experiment, by estimation of the total amount of 
payoff, etc. The fact that most pairs reached agreement would 
indicate that these minimum levels of expectation were small 
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relative to the total payoff available, or possibly that the minimum 
levels were modified during the process of negotiation as additional 
information was gained from the responses of the opponent. 
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Figure 5.4. Bargaining Pattern of a Pair in Experi- 
mental Session 4 


The level of aspiration is affected by what the subject learns 
from the responses of his opponent. Occasionally an opponent 
would offer an unexpectedly generous bid (this might be uninten- 
tional—the opponent would be maintaining a constant payoff 
plateau or concession rate, but moving toward the Paretian optima 
in his bids). "The subject's usual reaction was to raise his own 
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payoff request—make his next bid one which would yield a higher 
profit to him than would have been yielded by his own previous 
bid—or, in psychological terms, his usual reaction was to raise 
his level of aspiration. Such a case is presented in Figure 5.4, 
based on the bidding of a pair of subjects in experimental session 4. 
Additional information about their bids is presented in Table 5.1. 


TABLE 5.1 


An EXAMPLE OF AN INCREASE IN LEVEL OF 
AsPIRATION Јкроскр ву Success 


4 у Related , Related 
Bid Seller's profit Buyer's profit 
number request to buyer request to esllor 
1 815.00 80.00 814.50 80.00 
2 10.50 0.00 13.50 0.00 
3 9.00 0,00 11.00 0.00 
4 8.00 0.00 10.50 0.00 
5 6.50 3.00 10.50 0.00 
6 7.00 0.00 9.00 0.00 
7 6.50 0.00 8.50 0.00 
8 6.00 1.50 8.00 0.00 
9 5.50 2.00 7.50 0.00 
10 5.00 2.50 7.00 0.50 
п 4.50 3.00 6.50 1.00 
19 4.00 3.50 6.00 1.50 
18 8.50 6.50 7.50 2.50 
14 3.50 4.00 7.00 2.50 
15 3.50 6.00 7.00 3.001 
16 3.00 7.00] 


* Seller initiated bidding. 
1 Bid accepted by opponent. 


Starting with the sixth bid, the seller made concessions of $0.50 on 
each bid. However, the quantities involved in his offers were 
seven and then six units. These offers increased the possible payoff 
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to the buyer at the rate of $0.50 per offer. (The buyer was making 
comparable concessions, also at a quantity of six units.) The 
seller's thirteenth bid continued the pattern of a fifty-cent соп- 
cession, but this offer was at four units—on the Paretian optima. 
The payoff accruing to the buyer jumped from $3.50 for the 
seller's twelfth offer to $6.50 for his thirteenth. The buyer’s 
profit request had been only $6.00 on his twelfth bid. After seeing 


the seller's offer in reply, the buyer seemed to raise his aspiration | 


level and requested a payoff of $7.50 on his thirteenth bid. The 
final contract, based on the seller’s sixteenth offer, yielded $7.00 
to the buyer and $3.00 to the seller. 

Panic or demoralized behavior. Whereas “success experiences” 
lead to a raising of the level of aspiration, “failure experiences” 
lead to a lowering. With sufficient discouragement, a subject 
may even drop his bids below his minimum level of aspiration. 
The subject who has made his maximum planned concessions and 
thus is down to his minimum expectancy level might receive suf- 
ficient failure experiences in the negotiations to decide that this 
limiting level of aspiration is unrealistic. The subject is confronted 
with an unpleasant choice: He may hold to his minimum level 
until the time for negotiation expires and thus receive nothing, or 
he may salvage what is possible from a bad situation by altering 
his minimum level. It is hypothesized that behavior resulting 
from the second decision will take the form of rapid or complete 
concession, i.e., acceptance of a previously unacceptable bid from 
the rival. Such behavior might be termed “demoralized behavior” 
or “panic.” The only subject who expressed verbally to the experi- 
menters his dissatisfaction with his contract was one whose bar- 
gaining pattern exhibited a sudden drop of this sort. In all, only 
four subjects generated bargaining patterns corresponding to this 
form. One such pattern is recorded in Figure 5.5, based on nego- 
liations in experimental session 4. It is notable that this pair was 
the only one in session 4 which did not negotiate a contract on the 
Paretian optima. 

Induced levels of aspiration. In an effort to gain additional 
understanding of the dynamics of level of aspiration in the bar- 
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gaining situation, levels of aspiration were induced in subjects in 
experimental session 5, as described in Chapter 4. One member of 
each pair had an induced aspiration level of $6.10 while the other 
had an induced aspiration level of $2.10. Examples of bargaining 
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patterns of opponents in this session are presented in Figures 5.6 
and 5.7. In both these cases, the buyers had induced aspiration 
levels of $6.10 while the sellers had induced levels of $2.10. 

In some of the cases, one of the bargainers maintained an 
aspiration level just above the induced amount for several dozen 
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bids in sequence, before his opponent would come to terms. 
Perhaps the considerable success of the experiment in inducing | 
levels of aspiration stemmed from the participants’ lack of infor- 
mation regarding the dimensions of the bargaining situation. The 
amounts which had been cited, $6.10 and $2.10, provided a point 
of reference to the subjects in a situation otherwise largely devoid | 
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of hints as to what might constitute a likely payoff. The subject 
might well consider these amounts as attainable and reasonable, 
since they had been specified by the experimenters, who surely 
did know the dimensions of the situation. Also, and more to the 
point, the achievement of these levels could be viewed as success, 
in that it made the recipient eligible to participate in the second 
part of the experiment. It should also be mentioned here that the 
two amounts, $6.10 and $2.10, did not sum to the maximum pos- 
sible joint payoff, which in this session was $9.60. Nonetheless, 
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every pair negotiated contracts at the Paretian optima, i.e., at 
the maximum possible joint payoff. 

An increase in the amount of information available to subjects 
would probably make it considerably more difficult to influence 
the subject’s level of aspiration. If a subject knew there was a 
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Figure 5.7. Bargaining Pattern of a Pair in Experi- 
mental Session 5 


possible $9.60 joint payoff, it would be difficult to induce him to 
aspire to but $2.10 as his own payoff. 

Upon reflection, it seems reasonable to think that levels of 
aspiration may have been induced in the subjects in experimental 
sessions 2 and 3, in which subjects bargained under complete- 
incomplete and complete-complete information, respectively. 
Under complete-complete information, perceptive subjects reduced 
the problem to one of dividing the maximum possible joint payoff, 
$10.80. As Schelling (1957) has suggested, such a problem has an 
inherently “fair” solution: a fifty-fifty split. A fair share, or $5.40, 
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might become the level of aspiration of each subject, particularly 
when the bargaining is with an unknown rival. Thus, one sub- 
ject’s first bid was to offer a 85.40-85.40 split, and this was 
accepted by his rival on his first response. Another pair came to the 
same contract after 33 bids, each subject approaching the $5.40 
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minimum asymptotically. This latter pair’s bargaining pattern is 
shown in Figure 5.8. It is of interest to note that under complete- 
complete information no subject made an opening bid for more 
than $10.80; increased knowledge of the payoff possibilities reduced 
the range of bargaining. 
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Session 2 


The experimental session which induced the most tension in the 
subjects was the session in which bargaining was under complete- 
incomplete information: experimental session 2. Consideration of 
possible aspiration levels may help to account for the emotion- 
charged atmosphere that pervaded the bargaining arena. The 
bargainer with complete information knew that there was at most 
only $10.80 in the situation for both subjects. This tended to 
induce a level of aspiration of $5.40 in him. His rival, not knowing 
of this constraint, might maintain a substantially higher level of 
aspiration until near the end of the negotiations. In one case, one 


88 BARGAINING AND GROUP DECISION MAKING 


incompletely informed subject did so seemingly in response to the 
rapidity with which he was offered $5.40. The apparently covetous 
behavior of the incompletely informed rivals aroused their com- 
pletely informed opponents, making it very difficult to maintain 
the injunction against noise and against extraneous written com- 
ments on the record of exchanged bids. One subject in this session, 
an engineering student, insisted that he must be negotiating with a 
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woman. (As it happened, his opponent was not only a male but 
also an engineering student.) 

Bargaining patterns of pairs under complete-incomplete infor- 
mation are shown in Figures 5.9 through 5.11. As it happens, in 
all three cases it was the seller who had complete information. 
With complete information, the subject knew that his opponent 
did not know the amount of the maximum joint payoff, and so the 
opponent's avaricious behavior had the saving grace of ignorance; 
in each of the pairs whose patterns are shown in Figures 5.9 
through 5.11, the seller knew that the buyer did not realize he 
was behaving covetously. Perhaps it is easier to give in to un- 
knowing greed than to greed committed with full knowledge. 


OVERVIEW AND INTEGRATION 89 


Thus, the seller whose bargaining is shown in Figure 5.10, after 
maintaining a “fair” request of $5.40 for nine bids, finally gave in 
and settled for $4.50. The same pattern is shown in Figure 5.12, 
showing the bargaining pattern of a pair in which the buyer was 
completely informed and the seller was incompletely informed. 
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The buyer maintained a $5.40 request for five bids (bids 17-21), 
but eventually broke and settled for $4.70. Such concessions would 
be very unlikely if the completely informed bargainer did not 
know that his rival was negotiating in a state of less than complete 


knowledge. 
The Bargaining Model 


The typical pattern of bargaining that emerged was as follows: 

1. The subject would open negotiations at a high level, usually 
his highest level of expectancy. 

2. The failure experiences represented by his rival’s early bids 
(which, being at the rival’s high level of expectancy, typically 
involved a negative payoff to the subject) made it apparent that 
concessions would have to be made before agreement could be 
reached. 

8. As negotiations progressed, in the absence of information, 
the succession of bids served to (1) give experience to the subject, 
enabling him to establish a realistic level of aspiration, and (2) 
enable the subject to find means by which concessions could be 
made to the opponent without making offers below the aspira- 
tion level. Aspiration levels were modified as negotiations pro- 
ceeded, although it appears reasonable to suppose that the subjects 
began the bargaining with ana priori minimum level of expectancy. 

4. The search for efficient means of making concessions tended 
to lead the bargainers to solutions on the Paretian optima. 

We may express this pattern in a model. Let 


max Е = maximum payoff expectancy 
min E = minimum payoff expectancy 
r = an index of bargainer’s rate of concession 
8 = an index of bargainer’s ability to perceive his oppo- 
nent’s concession rate 
1 = duration of negotiations, in terms of either units of 
time or number of bids exchanged, so that t; indicates 
the stage of the negotiations in a session which will 
last N units, where i = 1,9,...,М 
а, = level of aspiration of а bargainer at time of ith bid 
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Almost invariably a bargainer’s first bid represented a larger 
profit request than did any subsequent bid. We may say that the 
profit request associated with a bargainer’s first bid is that bar- 
gainer’s maximum payoff expectancy, max E. If the bargainer 
were negotiating with a rival very reluctant to make concessions, 
his level of aspiration a, would be modified again and again by 
his experiences with his opponent’s toughness, and would approach 
as a lower bound his minimum level of expectancy, min Е, so that 


max E > а, > ша E (5.1) 


Only in the extreme case would ап individual’s bidding approach 
min Е. 

Any payoff which is equal to or greater than his level of aspira- 
tion would, by definition (see Chapter 4), provide an individual 
with a satisfactory and therefore acceptable solution. 

An expression for a bargainer’s level of aspiration at any stage 
of the negotiations t; was developed in terms of the variables 
introduced above. For a particular bargainer, say bargainer 1, 

max E, — min E (a 1 ) 


o; = max E, — РЕВ — зд (5.2) 


In addition to the fact that (5.2) exhibits close conformity to the 
observed bargaining patterns, it has the appropriate solutions at 
extremes. If the subject makes no concessions, i.e., if т = 0, his 
level of aspiration will remain at max Е» his opening bid. If 
his rival makes no concessions (or if the subject is unable to per- 
ceive any), then the subject will make concessions, so that he 
approaches the level of aspiration which coincides with his mini- 
mum expectancy. If the subject is perceptive and the rival is 
making discernible concessions, the subject will modify the maxi- 
mum concession he is willing to make, and will raise his level of 
aspiration to the higher, more realistic level. The function is not 
defined for the region of panic, where the concession must exceed 
the ex ante maximum concession (тах E, — min Ё). А compara- 
ble function could be used to represent the rival bargainer’s level 
of aspiration. For bargainer 2, 
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o; = max Е, — —— — = ѓа (5.8) 
It is apparent that, if the sum of the participants’ maximum 
expectation levels exceeds the maximum joint payoff (ті + тз), 
that is, if max E, + max E: > пі + та, then some negotiations 
are necessary before an agreement can be reached. It is presumed 
that, when the negotiations reach the state at which each partic- 
ipant may satisfy his current level of aspiration, then o; + а = 
ті + т», and a contract will be agreed upon. The values ті, 72, 
зі, and sz will determine the concession paths from the maximum 
expectancy to the ultimate levels of aspiration, and the system 
will determine the relative payoffs to the bargainers. 
Тћеге is no reason why this model should not be extended to 
situations in which there are more than two participants. Thus, 


for № parties negotiating in a situation with a maximum payoff of 
N 


РА ті, bargaining is required if 


i N N 
b max Б; > ў ті (5.4) 


1=1 i=l 


and agreement is reached when 


à о; = Ti (5.5) 
provided that 


min E; < У т; (5.6) 
i=l бА 


However, if 
N N 
min Ё; > ті (5.7) 
2 5 


then it will be necessary for some participant to panic before 
agreement can be reached. Panic is defined as the willingness 
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ої the subject to concede at ап increasing rate, up to the point 
at which he would prefer to (and is allowed to) withdraw from 
the situation. If individual j panics, and 


N N 
» min Б; > > ті (5.8) 
i=l; ij i=l 
then other individuals must panic also before equilibrium can be 
restored. The situation 


N N 
min Е; = пі (5.9) 
5 5 


i=l i=l 


is precisely determined independently of the r; and s; values, pro- 
vided that the participants’ concession and perception variables 
are sufficiently large to permit avoidance of panic behavior be- 
fore the required number of bids occurs. 

The number of bids over which a subject will maintain a particu- 
lar level of aspiration is an index or operational definition of his 
“toughness” in the Fellner sense (see Chapter 1). This index will 
be assigned the symbol T. 

It seems tautological to say that the bargainer who (1) opens 
negotiations with a high request, (9) Ваз а small rate of concession, 
(8) has a high minimum level of expectation, and (4) is very per- 
ceptive and quite unyielding, will fare better than his opponent 
who provides the base upon which these relative evaluations were 
made. However, we are looking for just such a seemingly tauto- 
logical model; there are not many descriptions of the bargaining 
mechanism presently available. 

If this pattern is consistent for other bargaining and negotia- 
tion situations, we will have gained some additional measure of 
understanding of the process of group decision making. If it is 
possible to make reliable estimates regarding the magnitudes of 
the bargaining parameters during the early phase of bargaining 
(or, better, before negotiations begin), it would be possible to test 
the model by predicting the outcome of the negotiations. Thus, if 
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max E, max Ко r < re, 5 > 8, min Ei > min Е» T, > Т, 
and max E, min E, < max E; — min E then we would pre- 
dict with considerable confidence that пі > тз. 

Some of these relations may be estimated before or during the 
early phases of negotiation with a fair degree of reliability. The 
exact max E values are almost invariably established on the 
opening bids. The first concessions provide a sample of the rela- 
live rates of concession the bargainers will exhibit. The per- 
ceptiveness variable may be difficult to measure, but it is probably 
closely related to other measurable psychological variables, such 
as IQ. The minimum expectancy levels and therefore the maxi- 
mum possible total of concessions would be very difficult to esti- 
mate early in the negotiations. Estimating the index of toughness 
T may also be difficult early in the negotiations. 

In any event, this model might serve as a base from which 
future research hypotheses could be developed. For example, it 
would seem that the amount of information and max Ё are 
negatively related: In the complete-complete information experi- 
ment, only one of the 16 subjects opened the bidding with max 
E > $9.10, whereas under incomplete-incomplete information (i.e., 
in sessions 1, 4, and 5), all but 4 of the 66 subjects began bargain- 
ing with max E > $9.10. In support of the same contention is the 
fact that in session 2, the complete-incomplete information experi- 
ment, those subjects with complete information opened with 
lower max E than their respective rivals in 11 of the bargaining 
pairs and with higher max Æ in only 4 pairs. Possession of infor- 
mation tends to depress max E because it increases the realism 
of subjects’ expectations. Moreover, possession of additional 
information exercises a decided influence on min E, probably by 
imputing connotations of "fairness" or "justice" to certain pay- 
offs—generally, the fifty-fifty split. Thus, information tends to 
increase a bargainer's toughness index T. With increased in- 
formation leading to a reduction in max E and an increase in T, 
the concession range is probably reduced and the rate of con- 
cession as well. The completely informed seller whose bargaining 
pattern is shown in Figure 5.9 provides an example of this, while 
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the pair that split the maximum joint payoff equally on the first 
bid under conditions of complete information serves as the limiting 
case. 

Amount of information may also affect the subject’s index of 
perceptiveness s. One completely informed subject used to good 
advantage his knowledge of the profit position of his incompletely 
informed rival by adopting the following strategy: His first two 
bids were on his opponent's average function, yielding exactly zero 
payoff to the opponent; small increments of profit were offered in 
exchange for large concessions; when the opponent proved balky, 
the informed bargainer returned to a bid that yielded exactly zero 
payoff to the opponent. After seven such bids, the opponent real- 
ized that he was at a disadvantage, and when he spoke to the 
experimenter later he seemed pleased at being able to salvage 
$3.90 from the situation. He confided to the experimenter that 
the other subject “must have known something" about the experi- 
ment that he did not know. The strategist earned $7.44. 


IMPLICATIONS FOR SOCIAL WELFARE 


Our concern until now has been with what people do in a con- 
flict situation. We turn now to a consideration of what they should 
do from the standpoint of social welfare (cf. Arrow, 1951). Do 
negotiations conducted under the pattern described in the preceding 
section yield results that are consistent with the "social ideal"? 
Is there a unique standard or goal the community can place upon 
the conflict situation? 

Тћете would seem to be two contexts within which these ques- 
tions might be considered. The first is the broader; the context 
would be the entire society, of which the group under considera- 
tion is but a part. The second context is narrower, and is the 
interests of the group itself. 

In the broad social context, it is not likely that the observed 
bargaining behavior would be consistent with the social interest. 
Smith (1776) established that the solution which yielded maximum 
exchange was an efficient way, and perhaps the only one, of 
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attaining the social optima. This adjustment would be associated 
with a competitive or zero-profit position for the parties. As- 
suming that the bargainers place no value upon the time they 
gave to the negotiations, this solution would be indicated by 
the intersection of the average revenue and average cost functions. 
The resulting price, at which the bilateral monopolists exchange 
the goods, may or may not be higher under the competitive 
standard than under the negotiated standard. However, the 
price to the ultimate consumers would be reduced. In every 
instance, of course, the quantity exchanged under the competitive 
standard would exceed the quantity which maximizes joint prof- 
its, for the quantity exchanged would have to be increased to the 
point at which no profits accrued to either party. Since any тоуе- 
ment of the exchange level in this direction is desirable, any 
agreement is preferred to no agreement. 

The bargaining group alone also has an interest in reaching an 
agreement, ideally that which maximizes joint gain. The problem 
of the optimum division of this joint gain is a perplexing one, how- 
ever. The ideal probably should be stated in utility terms, and | 
this raises the unsolved problem of interpersonal comparison of 
utilities. Granting that this substantial problem can be solved, 
there remains the problem of establishing a group goal. Ulti- 
mately, the issue may concern ethical and cultural standards, but 
two objective standards have been suggested. The traditional 
welfare criterion has been the maximization of the sum of the 
utilities of the individual participants. Nash (1950) and Raiffa 
(1953), in independent work, suggest that the "ideal" arbitrated 
solution would be that solution at which the product of the 
participants' utilities is maximized. 

It is our purpose in this section to show that the level-of-aspira- 
lion bargaining model we have presented above not only serves 
to deseribe how conflict is resolved, but also, in a significant range 
of cases, is consistent with the standards of how conflict “should” 
be resolved, in the sense discussed above. 

Fundamental to this approach to the social welfare problem is 
the contention (Siegel, 1957) that for a set of discrete goals 
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separated by uniform increments on a cardinal achievement 
scale, an individual’s level of aspiration may be identified from a 
scaling of the utility the individual associates with the uniform 
hierarchy of goals. The person’s level of aspiration is the upper 
bound of the two discrete goals separated by the maximum dif- 
ference in utility. 

Thus, an objective A; is a person’s level of aspiration if U; is the 
subjective satisfaction (utility) derived from +, such that (A; 4- 1) 
yields a level of utility (U; + ДО», and (A; — 1) yields a level of 
utility (U; — ГАИ), where I > 1 and ГАО; is the maximum 
increment of utility associated with a unit change on the achieve- 
ment scale. 

It should be remembered that a person's level of aspiration is a 
dynamic rather than a static parameter—experiences of failure 
tend to lower the level of aspiration, while experiences of success 
tend to raise it. Our bargaining model indicated that subjects 
tend to modify their levels of aspiration as negotiations proceed, 
and that the modification is such that a point of agreement is 
reached where the sum of the levels of aspiration equals the joint 
payoff. 

Let U; and U; be the utilities to the negotiators associated with 
their shares А; and A; which coincide with their negotiated levels 
of aspiration. Then, from Siegel (1957), we may say that the 
utility associated with (А; + ДА) із (U: + AU,), and that the 
utility associated with (А; + ДА) is (U; + АС). But, where 
I > land J > 1, the utility associated with (А; — ДА;) would be 
(0; — I AU), and the utility associated with (А; — АА) would 
be (U; — J AU;). Thus, the division of the joint payoff (A; + Aj) 
will maximize the sum of the individual utilities, provided that 


U. + U; > 0; — I AU; + 0, + AU; 


AU, 
I> A. 


or that 


and, similarly, that 
U. + U; > U. + AU; + U, — J AU; 
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AU; 
or that J> А0, 


Since 7 and J exceed unity, this is not an unreasonable condition; | 
it means that the subjects’ marginal utility of money at the joint 
holding A,, A; must be relatively similar. The relativity is with 
respect to the strength of the aspirations. 

Та similar fashion, the division of the joint payoff 4;, А; will 
coincide with the solution which maximizes the product of the 
subjects’ utilities, and thus it meets the Nash-Raiffa criterion of a 
“fair” arbitrated solution, under these conditions: 


UU; > (0, + AUJ(U; — J AU) 
0.0; PL 0,0, — U;J AU; + 40.0; = J AU; AU; 
40.0; 
EA У dee 
D. + AU) 
and 0,0, > (U: -1 40:)(0; + AU;) 
UU; > 0,0, + J. AU; — IAU. U, = I AU; AU; 
AU;U; 
, + AU;) 
Again, since 7 and J exceed unity, these are not unlikely relation- 
ships. This standard is met provided the elasticity of utility 
substitution between the bargainers is reasonably close to unity 
(relative to the values of 7 and J). 
| The first criterion, requiring the negotiated division to be con- 
sistent with a maximum sum of utilities, could be interpreted as a | 
requirement for subjects whose marginal rate of utility substitution 
could be consistent with both criteria simultaneously, or it could 
meet either requirement and not the other. There also is, of 
course, the possibility that it meets neither requirement. | 


уяв 


FUTURE RESEARCH 


Our findings and our experience with the methods used in our 
experiments have suggested to us a number of lines of future in- 
vestigation. We sketch some of these here. 
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Tests of the Level of Aspiration Model for Bilateral Monopoly 


Level of aspiration seems to be a central determinant of the 
outcome of bargaining negotiations. The bilateral monopoly 
situation provides a simple and workable context for the study 
of group decision making as it is affected by the aspiration levels 
of the group members. Earlier in this chapter we have presented a 
testable model concerning the role of level of aspiration in this 
context. We suggest that a number of experiments are in order to 
test this model. 

With proper measurements, the model could be tested for its 
ability to predict the bargainers’ division of the joint payoff. If 
the variables in the model can be measured, the objective would be 
to predict the final division of the payoff after a modest number of 
initial bids. If the variables can be related to other extraexperi- 
mental characteristics, e.g., IQ, income, wealth, tolerance, it 
might be possible to predict the division of profits before the 
negotiations begin. 

Induced aspiration levels. Aspiration levels that sum to exactly 
the maximum joint payoff might be induced in bargaining pairs 
before the start of negotiations. If these pairs then negotiated 
under incomplete-incomplete information, the model would pre- 
dict that contracts would be reached not only on the Paretian 
optima but also at the price associated with that differential payoff 
which is related to the induced aspiration levels. On the other 
hand, if these pairs negotiated under complete-complete informa- 
tion, and if the induced levels of aspiration did not correspond to a 
fifty-fifty split of the joint payoff, the effect on negotiated price 
of conflict between aspiration levels and moralistic expectations 
and beliefs about fairness could be observed. 

Panic behavior. Panic behavior, i.e., a sudden drop below the 
minimum expectancy in the concession pattern of a bargainer, 
accompanied by expressions of dissatisfaction with the outcome 
of the negotiations, might be effected by inducing levels of aspira- 
tion that sum to more than the maximum joint payoff and then 
conducting negotiations under incomplete-incomplete information. 
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Panic might also result from restrictions on the amount of time 
or the number of bids allowed for negotiations. 


Study of Interpersonal Interactions 


In the present series of experiments, we have deliberately con- 
trolled and minimized the effects of interpersonal stimulation by 
conducting the bargaining situations with rivals isolated from 
each other, and by prohibiting any but conventionalized communi- 
cations between them. Interpersonal interactions are of interest 
in their own right, and might well be studied in the context of 
bargaining under bilateral monopoly. 

In the present series of experiments, only one pair of subjects 
failed to reach a contract. This statistic is startling, when con- 
sidered in the light of the frequency with which negotiations are 
broken off under other circumstances. Apparently the disruptive 
forces which contribute to the rupture of some negotiations were 
at least partially controlled in our sessions. Controls might be 
relaxed on the various factors likely to be conducive to eventual 
agreement, and the effect of this relaxation on the rate of eventual 
agreement could be determined. 

Some negotiations collapse when one party becomes incensed at 
the other, and henceforth strives to maximize his opponent’s 
displeasure rather than his own satisfaction. Such behavior would 
Бе reflected by movement away from the joint welfare function 
and perhaps by an eventual break of relations. Since it is difficult 
to transmit insults by means of quantitative bids, such disequilibrat- 
ing behavior was not induced in the present studies. If subjects 
were allowed more latitude in their communications and inter- 
actions, the possibility of an affront-offense-punitive behavior 
sequence might be increased. With the amount and form of 
permissible communication broadened, the possibility of reaching 
mutually acceptable contracts should decrease. Failures might 
have maximum incidence in the face-to-face situation, with in- 
tense interpersonal reactions allowed and even encouraged. 
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Study of Sequences of Failure and Success Experiences 


In the present experiments, the occurrence and sequence of 
failure and success experiences were not controlled, and these 
could only be studied as they took place naturalistically. The 
effects of rapid concessions to the rival, prolonged resistance to 
him, the occasional use of deliberately "punitive" bids, etc., 
could be studied systematically by the use of an instructed stooge 
as a bargainer. Each bargaining pair would consist of a stooge 
and a naive subject, and the effect of the stooge’s pattern of bid- 
ding on the pattern of the naive subject and on the eventual 
contract could be studied. 


Price Leadership and Other Negotiation Forms 


A bargaining context fundamentally similar to that employed 
in the present experimental sessions could be used to study nego- 
tiations under price leadership as well as under other forms of 
negotiation of interest in economics. Certainly the Bowley price 
leadership cases should be tested, since he predicts an equilibrium 
quantity that falls short of the joint maximizing quantity (see 
Chapter 1). 

The social significance is apparent of a possible means of forcing 
negotiated contracts to quantities which exceed the joint maximiz- 
ing amount (thus moving in the direction of the competitive 
standard), and experimental investigation of such means is feasi- 
ble. 


Oligopoly 

Duopoly and oligopoly models are somewhat more complex than 
bilateral monopoly models, and they are rich in theoretical in- 
terest. Carefully designed experiments may give some indication 
of the relative merits of the many models that have been developed 
for bargaining under these conditions. 

On the basis of a pilot study, we have started an experiment in an 
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rival for low bid, and so forth. If any rival makes a lower bid, 
the payoff to the subject is zero for that play. A cost is attached 
to each bid. Under these circumstances, the subject writes his 
bid, it is compared with those of his anonymous rivals, and he is 
informed of the results, "The subject is given a small stake to 


Measurement 


Finally, а word should be said concerning the problem of 
measurement. The difficulty of developing valid operational 
definitions of psychological attributes is well known. However, 
if such attributes are important, as has been determined for level 
of aspiration in this work, considerable research is called for in the 
attempt. to develop stronger measures of the psychological vari- 
ables embodied in economic theory. "Thus, for a more definitive 
lest of the bargaining model presented earlier in this chapter, 
level of aspiration will have to be measured in a stronger sense 
than simply the dichotomous high-low measurement utilized in 
the research reported here. 


REFERENCES 


Arrow, К. J. 1951. Social choice and individual values. New York: 
Wiley. 

Becker, S. W. 1958. Utility and level of aspiration: Experimental test 
of level of aspiration theory in a decision-making context. Un- 
published doctoral dissertation. The Pennsylvania State Uni- 
versity. 

Becker, S. W., and S. Siegel. 1958. Utility of grades: Level of aspira- 
tion in a decision theory context. Journal of Experimental Psy- 
chology, 55, 81-85. 

Boulding, К. E. 1950. А reconstruction of economies. New York: 
Wiley. 

Boulding, K. E. 1958. Research in economics. Mimeographed speech. 
University of Michigan. 

Bowley, A. L. 1928. On bilateral monopoly. The Economic Journal, 
38, 651-659. 

Cournot, A. 1897. Researches into the mathematical principles of the 
theory of wealth. New York: Macmillan. 

Dembo, Tamara. 1931. Der Arger als dynamisches Problem. Psy- 
chologische Forschung, 15, 1-144. 

Edgeworth, F. Y. 1881. Mathematical psychics. London: Paul. 

Fellner, W. 1947. Price and wages under bilateral monopoly. The 
Quarterly Journal of Economics, 61, 503-532. 

103 


104 BARGAINING AND GROUP DECISION MAKING 


Fellner, W. 1949. Competition among the few. New York: Knopf. 

Fouraker, L. E. 1957. Professor Fellner’s bilateral monopoly theory. 
The Southern Economic Journal, 24, 182-189. 

Frank, J. D. 1941. Recent studies of the level of aspiration. Psy- 
chological Bulletin, 38, 218-226. 

Harsanyi, J. C. 1956. Approaches to the bargaining problem before 
and after the theory of games: A critical discussion of Zeuthen’s, 
Hicks’s, and Nash’s theories. Econometrica, 24, 144-157. 

Hicks, J. В. 1935a. The theory of wages. London: Macmillan. 

Hicks, J. В. 19855. Annual survey of economic theory: The theory of 
monopoly. Econometrica, 3, 1-20. 

Hoppe, F. 1930. Erfolg und Misserfolg. Psychologische Forschung, 
44, 1-62. 

Jonckheere, A. В. 1954. А distribution-free k-sample test against 
ordered alternatives. Biometrika, 41, 133-145. 

Lewin, K., Tamara Dembo, L. Festinger, and Pauline S. Sears. 1944. 
Level of aspiration. In J. McV. Hunt (Ed.), Personality and the 
behavior disorders. Vol. 1. New York: Ronald. Pp. 333-378. 

Luce, R. D., and H. Raiffa. 1957. Games and decisions. New York: 
Wiley. 

Marshall, А. 1890. Principles of economics. London: Macmillan. 

Nash, J. Е. 1950. The bargaining problem. Econometrica, 18, 155-162. 

Pareto, У. 1909. Manuel d'économie politique. Paris: M. Giard. 

Pigou, A. 1908. The economies of welfare. London: Macmillan. 

Ката, Н. 1953. Arbitration schemes for generalized two-person games. 
In H. W. Kuhn and А. W. Tucker (Eds.), Contributions to the theory 
of games. Vol. 2, Annals of mathematical studies, 28. Princeton: 
Princeton University Press. 

Rotter, J. В. 1942. Level of aspiration as a method of studying 
personality: I. A critical review of methodology. Psychological 
Review, 49, 463-474. 

Schelling, Т. С. 1957. Bargaining, communication and limited war. 
Journal of Conflict Resolution, 1, 19-36. 

Schneider, Е. 1952. Pricing and equilibrium. New York: Macmillan. 

Schumpeter, J. 1927. Zur Einführung der folgenden Arbeit Knut 
Wicksells. Archiv fiir Sozialwissenschaften und Sozialpolitik, 58. 

Schumpeter, J. 1928. The instability of capitalism. The Economic 
Journal, 38, 361-386. 


REFERENCES 105 


Schumpeter, J. 1930. Introduction. In F. Zeuthen, Problems of mo- 
nopoly and economic warfare. London: Routledge. 

Shubik, M. 1959. Strategy and market structure: Competition, oligopoly, 
and the theory of games. New York: Wiley. 

Siegel, S. 1957. Level of aspiration and decision making. Psychological 
Review, 64, 253-262. 

Smith, A. 1776. An inquiry into the nature and causes of the wealth of 
nations. Oxford: Clarendon. 

Stigler, G. J. 1952. The theory of price (Rev. ed.). New York: Mac- 
ти ап. 

Tintner, 6. 1989. Мое onthe problem of bilateral monopoly. Journal 
of Political Economy, 47, 263-270. 

Von Neumann, J., and O. Morgenstern. 1947. Theory of games and 
economic behavior (2d ed.). Princeton: Princeton University Press. 

Wicksell, К. 1927. Mathematische Nationaloekonomic. Archiv für 
Sozialwissenschaften und Sozialpolitik, 58. 

Zeuthen, F. 1930. Problems of monopoly and economic warfare. London: 
Routledge. 


Appendix A 


ISO-PROFIT TABLES USED IN 
EXPERIMENTAL SESSION 1 


58822 $5859 


099 | ово | ооо | oze | oss | оте | ове | ot | ot | ове | oos | ове | oos | oza 
j (epua) эшоц ao no 


F qo ECT V pees Ame 
d dead d per 5 ди 


08 | $8 | 98 | 68 | 56 | ев | 86 | тог | VOL | LOI | вот | бот | ом | иг | èri | sti | FIL | Ctt | Ott | мт os 

gL 8L 18 78 18 06 | 56 16 001 | SOL | вот | 801 | GOL | оті | 211 | SIL | мт | си | 911 | мт | STL | ви 65 
94 | 6: | ев | 98 | 68 | 26 | 96 | 66 | гот | сот | вот | SIT | E11 | мт | SIT | OLE | 211 | SIL | вит | оёт | тат | eet 85 
ы | 08 | $8 | 28 | 06 | $6 | 26 | дот | вот | гот | OLE | SIE | мг | OLL | LIT | зи | віт | OBL | тат | eet | Set | Far 1% 
42 | 08 | їв | 18 | 16 | тв | 86 | тот | сот | вот | тт | от | эп | ит | SIT | Oel | тат | eet | ват | fer | Set | 921 92 
84 | 18 | е | 68 | 26 | 96 | 66 | SOL | LOL | OLL | мт | LIT | GIT | огт | тат | гат | ват | get | ват | дат | ват | ват $5 
84 | 18 | ся | 68 | 26 | 96 | ост | FOL | вот | ит | SIT | SIT | GIT | дат | тат | гат | ват | сат | дат | Set | OST | IST те 
ш | 18 | 98 | 68 | єв | 26 | 001 | "от | вот | SIT | 911 | дат | тат | гат | eI | Sel | дат | ват | ват | 081 | 281 | вет $5 
ш | 18 | 98 | 68 | єв | 26 | 201 | 901 | OIL | FIT | SIT | гат | ват | ог | дат | Zel | ват | OST | 261 | 661 | FST | 951 га 
9L | 08 | яв | 68 | $6 | 26 | гот | 901 | оті | FIT | GIT | ват | чёт | дгт | дат | 821 | дет | тет | $81 | #51 | OST | LET те 
чі | GL | єв | 18 | 26 | 26 | тот | SOL | OIT | STL | GIT | #51 | сат | 021 | ват | OST | тет | гет | FSI | 961 | LET | SST 05 
БЕ | 8L | 28 | 18 | 26 | 16 | тот | 901 | ITT | STE | дат | Sel | 021 | 821 | OSI | тет | SST | FST | OST | вет | вет | IFT 6t 
OL | SL | ов | е | 06 | єв | 001 | сот | ом | сті | дат | гт | дат | ват | OST | 261 | Sst | 961 | 261 | вет | ori | ett 81 
19 | #2 | 55 | ев | вв | єв |86 | кот | вот | вті | GIT | 921 | 061 | ват | OST | зет | зет | SSI | гет | вет | 151 | ги и 
59 | 69 | SL | ов | 98 | 16 | Z6 | вот | вот | FIT | GIT | 951 | лат | ват | Ist | $61 | #81 | OST | вет | OFL | GT | FFT 9t 
во | 99 | OL | OL | 28 | 88 | 16 | 001 | вот | мт | SIL | #21 | OST | ват | OST | 251 | #61 | дет | вет | OTT | SFL | FFT st 
го | 89 | со | 12 | 24 | яв | 06 | 46 | вот | вот | ом | гат | таг | ват | ват | tet | век | SSL | LET | вет | SFT | FFT т 
су | 29 | 69 | 99 | BL | 62 | ов | $6 | ост | LOL | FIT | тат | бат | свт | ват | 061 | 281 | 981 | гот | бег | арт | які 81 
ое | æ | бе | 89 | со | BL | ов |88 | ев | SOL | OII | SII | OST | 221 | Sst | нат | OSL | гет | SST | вет | OFL | ett 51 
ба | њ | ве | ѓе | 99 | юю | BL |08 |68 | 46 | SOL | SIL | OIL | ви | кат | ват | Lat | ват | 251 | 961 | вет | OFT и 
60 | 81 | га | 98 | 9% | то | $9 | BL | I8 |06 | вв | вот | ит | уп | LIL | дат | ват | дат | ват | гет | Sst | вет or 

о ог | 0$ | OF | OF | 09 | OL ов | ов | OOT | GOL | LOT | окт | SIL | LIT | оёт | Sat | Let | OST | $81 6 

IL | га реє | њ | os | Lo | BL |68 | 56 |26 |001 | FOL | вот | SIL | 911 | GIL | Set | 251 8 

и (та | 48 рос | 89 | OL | 08 |8 |88 | 66 | 46 | тот | вот | OLI | FIT | ви 1 

ох | 55 | OF | se | OM | сә јо, | с. |08 | е | ов | ев | 001 | сот 9 

10 |% те | 48 |S |6 | се | то | 90 | SL | 6, | ев Еј 

го јот | ат |+ | гв | OF | Le | те T 

5 

1 

вм] 


овет | оввт | оов | оти | огот | oset |orst | осет | овгт | oztt [osor | 066 | 096 | ose | оов | ozs | ors | отв | ови | osz | osz | ово | | прут, 
(ejua) o ayo под 


uo üt age "ајд d 
jo Apoq eq ur 'se»ud еоувштрзооо Iud pue Ajrjuenb им рэуетовзт 10020 jo вупго jo saquina st doy је mos "иштјоо зјој зшадуха ш рајвотрш st Адциетѓу 


(рәпициог)) затаюу змяхая 


109 


Setrer’s Gum 


z on = Ф - 
з | |8| 82322 estes esses 82885 8255 
з | ја [353382 22388 ste3t ВЕЛЕ 32582 
Г 8| [22522 28288 88822 #2258 8239: 
* | lel |282 2595 воени 25277 52235 
| [| 28888 85944 28882 28255 82955 
i 2 [86885 22288 22288 27787 52575 
з | |a| 328838 s2222 звели 82825 воза 
E 3| [32283 24832 88822 2882% 53338 
с | 288 ванна завеє 12757 22255 
8| |32888 28222 22278 8:22 81:38 
і ЗЕ] [28382 22222 22428 28875 59223 
© |ilg|ilgess: 2888 82388 22252 52725 
XE drm = " 
134 88888 22282 manse 22 анин 
з | |g] [32882 28282 23538 8223 52285 
і 2 [33288 82252 22227 22882 55338 
з | |a| [22888 28822 28222 8282 28133 
7 2 == 
: | |*| [22822 82222 #8588 8222 
| 3| |82269 28852 25358 8215 
n 
4 | |Е 
| 8 
а | |“ 
Н 2 ч 
s 
РБ 
ii | 2 % senza 25828 58059 


321 | 322 


320 


284 

293 

302 
310 | 311 | 312 | 313 


280 
289 
298 
308 
15 | 316 | 317 | 318 | 319 


290 
299 
309 


25555 
Hill 


2222 


$5528 


rices 


You take home (cents) 


воо | 720 | 750 | тво | s10 | 840 | 870 | ооо | озо | эво | 990 | 1080 | 1170 | 1260 | 1350 | 1440 | 1530 | 1620 | 1710 | 1800 | 1890 | 1980 


Зкілв'я Gurme (Continued) 
Quantity is indicated in extreme left column; row at top is number of cents of profit associated with quantity and price coordinates; prices, in the body of 


the table, are in cents. 


83323 28858 БЕЛЕЕ 88823 82885 88835 


Quantity 


82832 83828 88888 88888 88833 22993 
22828 88283 88888 LARAS 838 5 
23832 88288 СЕРЕС DOSES 83883 SEINS 
#8898 22825 22822 8 БЕРЕР 82523 
22835 8855 52999 8885 БЕБЕ 22233 
88828 24589 22223 28255 #8885 28225 
3:888 #5885 33523 5385: ERE 3233 
ЕЛЕЕ азза 00818 21802 с1181 88 
Е Е 88835 878 
: 388 26283 Е 
7 5 E 


7 2222 222 


zzz ЯЯЯ 


72325 83285 2832 

82888 ЗЕЕЕЕ 2288$ 8:58 
83858 28888 28828 82825 
pagpa eces ЕНЕЙ БЕНЯ 01868 88858 
88883 SERES 82288 SIDES FARES 88833 


9 
Т 


» % дипла 25228 FARAI SNAAR 


111 


Appendix В 
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EXPERIMENTAL SESSION 2 
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ISO-PROFIT TABLES USED IN 
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Appendix Е 


ISO-PROFIT TABLES USED IN 
EXPERIMENTAL SESSION 5 


Burxn's Pnorrr TABLE 


Price 
Buyer's profit in cents 
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375 
360 0 
845 75 
330 150 0 
315 225 90 
300 300 180 0 
285 375 270 105 
270 450 360 210 Џ 
#55 595 450 315 130 
240 600 540 420 240 
225 955 585 660 595 360 
210 270 480 630 720 630 480 
195 285 510 675 730 735 600 
180 300 720 840 840 720 
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Achievement scale, 61 

All-or-none bids, definition of, 8, 13, 14 
Arrow, K. J., 95, 103 

Aspiration (see Level of aspiration) 
Average cost, 3 

Average revenue, 3 


Bargaining, agreement in, 79, 80, 92, 97, 
100 
behavior in, demoralized, 82 
(See also Panic) 
description of, 76-90 
characteristics of participants in, 88, 
93 
perceptive ability, 91, 95 
toughness, 11, 91, 93, 94 
concessions in, 78, 79, 90-95 
(See also Bargaining pattern) 
“failure experience” in, 78, 82, 90 
interpersonal interactions in, 22, 23 
proposed study of, 100 
learning in, 79, 80, 90 
tension in, 87, 88 
(See also Negotiations) 


Bargaining model, 90-96 
estimation of parameters of, 93-95 
extension of, 92, 93 
prediction of differential payoff from, 
93-95, 99 
proposed tests of, 99-101 
Bargaining pattern, description of, 76, 
77, 90 
asymptotes, 77 
concession rate, 77, 90 
(See also Panic) 
plateaus, 77 
graphical representation of, 77-80, 
83-89 
discussion of, 76 
Bargaining strength, 53 
equal, definition of, 8 
relation of level of aspiration to, 60 
unequal, 14 
(See also Price leadership) 
Bargaining-strength hypothesis (see 
Fellner hypothesis) 
Becker, S. W., 62, 103 
Bilateral monopoly, characteristics of, 1 
decisions under, 3 
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Bilateral monopoly, definition of, 1 
examples of, 24, 72 
theoretical solutions for, 4-13, 74-75 
Boulding, K. E., 11, 72, 103 
Bowley, A. L., 3, 7, 8, 74, 101, 103 
Bowley solution, 8-7, 74, 101 
(See also Price leadership) 


Choice behavior, 2 

Cost, average, 3 
marginal, 3 

Cournot, A., 6, 103 


Demand, 3 
Dembo, Tamara, 61, 103, 104 
Differential payoff, effect on, of amount 
of information, 44, 53-61 
of economic factors, 6, 16, 52, 69 
(See also Information, amount of) 
of level of aspiration, 44, 60-70, 76 
of noneconomic factors, 11, 16, 52, 
69, 74, 75 
(See also Fellner hypothesis; 
Level of aspiration) 
fifty-fifty split as, 53, 54, 70, 75, 85- 
87, 94, 95 
Schelling hypothesis regarding, 54, 57, 
58 


Duopoly, 101 


Edgeworth, F. Y., 9, 10, 103 
Edgeworth's contract curve, 9, 10 

(See also Paretian optima) 
Expectancy, level of, 53, 62, 70, 78-80 

maximum, 90-92, 94 

minimum, 79, 80, 82, 90, 91, 94 

realism of, 90 

relation to amount of information, 
53, 58-60, 94 
(See also Level of aspiration) 


BARGAINING AND GROUP DECISION MAKING 


Experimental method in tests of eco- 
nomic theory, 72-74 1 
Experimental methodology, 22, 93, 72 
74, 102 
Experimental sessions, discussion of, 16- 
23 
instructions, 19-21, 64-66 
iso-profit tables, 19, 20, 107-127 
negotiations, 21, 22 
parameters, 25, 26, 36, 39, 40 
procedure, 18-22, 29-31, 38, 39, 62-67 
randomization, 18, 19, 23, 30, 31 
subjects, 17, 18, 25, 29, 35, 36, 38, 47, 
49, 50, 62, 63 


Fellner, W., 7, 9, 11, 44-46, 48-53, 70, 
75, 93, 104 
Fellner hypothesis, 44-52 
bases of, 11 
conclusions regarding, 49, 52, 75, 76 
expected price under, 46 
graphical comparison with marginal 
intersection hypothesis, 43 
tests of, 47-52 
Festinger, L., 61, 104 
Fouraker, L. E., 19, 14, 104 
Frank, J. D., 61, 104 


Game theory, 1, 2, 12, 15, 75 


Harsanyi, J. С., 13, 104 
Hicks, J. R., 11, 75, 104 
Hoppe, F., 61, 104 


Information, amount of, complete, 14, 
27 
effect of, on differential payoff, 4% 
53-61 
conclusions regarding, 70, 76 
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Information, amount of, effect of, 
hypothesis concerning, 55-57 
on joint profit, 27-35 
incomplete, 14, 28 
relation of, to expectancy, 53, 58- 
60, 94 
to level of aspiration, 84, 85, 99 
to perceptiveness, 95 
to range of bargaining, 87 
to rate of concession, 94 
to toughness, 94 
to variability around Paretian 
optima, 28, 41, 85 
experimental conditions of, complete- 
complete, 28, 53, 94, 95 
complete-incomplete, 28, 53, 87-90 
incomplete-incomplete, 29, 54 
Institutional conditions, 6-8, 14 
Instructions for experimental sessions, 
19-21, 64-66 
Isolated exchange (see Bilateral monop- 
oly) 
Iso-profit tables for experimental ses- 
sions, 19, 20, 107-197 


Joint profit, division of (see Differential 
payoff) 
maximization of, 7-9, 15, 16, 94-97, 
42, 43, 85, 90 
(See also Paretian optima) 
under price leadership, 7 
Jonckheere, A. В., 31, 56, 104 
Jonckheere test, 31, 56 


Level of aspiration, 61, 90-93 
conflict with moralistic expectations, 
99 
dynamics of, 62, 78-82, 97 
effect on differential payoff, 44, 60-70 
conclusions regarding, 69, 70, 76 
hypothesis concerning, 62, 67 
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Level of aspiration, experimental 
manipulation of, 64-67, 82-87, 
99 
modification of, in bargaining, 80-82, 
90, 91, 97 
operational definition of, 61, 62, 96, 97 
relation of, to bargaining strength, 60 
to panic, 99 
utility associated with, 97, 98 
Level of aspiration model (see Bargain- 
ing model) 
Lewin, K., 61, 104 
Luce, R. D., 2, 15, 104 


Marginal cost, 3 
Marginal intersection, equilibrium at, 
15, 42, 45 
Marginal intersection hypothesis, 12, 
44-52 
bases of, 14, 15 
conclusions regarding, 49, 52, 75, 76 
expected price under, 45 
graphical comparison with Fellner 
hypothesis, 43 
graphical representation of, 13 
tests of, 47-52 
Marginal revenue, 3 
Marshall, A., 8, 104 
Methodology, discussion of, 99, 23, 72- 
74, 102 
Morgenstern, O., 1, 9, 75, 105 


Nash, J. F., 12, 13, 75, 90, 98, 104 
Negotiations, 91, 99 

duration of, 34, 69, 90 

(See also Bargaining) 


Oligopoly, 101, 102 
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Panic, 82, 91-93, 99, 100 
definition of, 92, 93 
Parameters, definition of, 4, 24, 36, 39, 
40, 45 
(See also Experimental sessions) 
Paretian optima, graphical representa- 
tion of, 10 
range representing, 10 
variability around, 27 
effect on, of amount of informa- 
tion, 97-35 
conclusions regarding, 41, 75 
hypothesis concerning, 29 
of size of payoff function unit, 
34-41 
conclusions regarding, 41, 75 
hypothesis concerning, 29 
(See also Joint profit, maximization 
of) 
Paretian optima hypothesis, 24, 95, 97, 
41, 4% 
conclusions regarding, 41, 75 
statement of, 25 
tests of, 25-27 
(See also Joint profit, maximization 
of) 
Pareto, V., 9, 10, 104 
Payoff (see Differential payoff) 
Pigou, A., 11, 70, 75, 104 
Price leadership, 3-7 
Bowley solution of, 3-7, 74, 101 
Fellner's discussion of, 7 
Profit, definition of, 2 
joint (see Joint profit) 
maximization of, 2, 3 


Raiffa, H., 2, 12, 15, 75, 96, 98, 104 
Randomization, 18, 19, 23, 30, 31, 73 
Revenue, average, 3 

marginal, 8 
Rotter, J. B., 61, 104 


Satisfaction, maximization of, 2, 15, 75, 
96-98 
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Schelling, Т. С., 13, 15, 54, 57, 58, 60, 
70, 85, 104 

Schelling hypothesis, 54, 57, 58, 60, 85 

Schneider, E., 12, 104 

Schumpeter, J., 3, 11, 104, 105 

Sears, Pauline S., 61, 104 

Shubik, M., 2, 105 

Siegel, S., 61, 62, 66, 96, 97, 103, 105 

Slope ої cost and revenue functions, 6, 7, 
46 4 

(See also Paretian optima, variability 

around) 

Smith, A., 95, 105 

Social welfare, 95-97 

Stigler, G. J., 8, 9, 105 

Subjects for experimental sessions, 17, 
18, 25, 29, 35, 36, 38, 47, 49, 50, 
62, 63 k 

Supply, 3 


Theory of games, 1, 2, 12, 15, 75 

Theory of Games and Economic Behavior, 
The, 1 

Tintner, G., 7, 105 


Utility, 11, 61, 62, 97 
assumption of maximization of, 2, 15 
increments of, 97 
interpersonal comparison of, 96 
joint, maximization of, 75, 96-98 
of money, 18, 75, 98 

Utility theory, 61 


Von Neumann, J., 1, 9, 75, 105 
Wicksell, K., 3, 105 


Zeuthen F., 11, 13, 75, 105 
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(continued from front flap) 
upon both economic and psychological 
theory. ; 
A model for the decision process of bar- 
gainers under bilateral monopoly is pre- 
sented. This model incorporates 
notion of level of aspiration and has 
implications for the study of social wel- 
fare. Suggestions are presented for gen- 
eralizing this model to conflicts involving 
more than two parties. 


Bilateral monopoly has been of interest 
to economists for several generations. A 
history of economic thought on this topic 
is presented. Operations to define the 
critical variables in the alternative the- 
ories are proposed, and these are used 
in experiments testing hypotheses de- 
rived from the theories. 

Among the first attempts at genuinely in- 
terdisciplinary research on fundamental 
topics common to psychology and eco- 
nomics, this book represents the col- 
laboration of a psychologist and an 
economist. It is the recipient of the $1000 
Monograph Prize of the American Acad- 
ету of Arts and Sciences for the year 
1959 in the field of the social sciences. 


Other McGRAW-HILL Boo 


NONPARAMETRIC STATISTICS FOR THE BEHAV 
SCIENCES ; 


By Stwnex лесе, The Pennsylvania State University. McGraw-Hill 
Series in Psychology. 330 pages, $6.75 і 


The first book-length treatment on nonparametric statistics, this text gives 
comprehensive coverage to the nonparametric statistical texts and meas- 
ures of correlation. The book demonstrates their usefulness.in research 
in the behavioral sciences. i 


PSYCHOLOGY APPLIED TO HUMAN AFFAIRS 


Ву J. Srawuev Gray, University of Georgia and 10 contributors. __ 
McGraw-Hill Series in Psychology. Secand Edition. 568 pages, 1 


This symposium constitutes ап introduction to the applications of psy- 
chology in more than twenty fields of human affairs. Each chapter reviews 
the uses of psychology in a spetific field and presents factual data in its 
effectiveness. 


INDUSTRIAL CONFLICT 


Edited Бу Автнов KORNHAUSER, Wayne State University, ROBERT 
Рових, University of Oregon, and Автнов M. Ross, University of 
California, Berkeley. 551 pages, $7.00 


An integrated presentation of the issues of industrial conflict in the 
United States, this book combines the thinking of authorities in the fields 
of psychology, sociology, and economics. It gives an over-all view of the 
problems, an analysis of the determining influences and conditions giving 
rise to conflict} and an assessment of efforts at solution. 
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MODERN PUBLIC OPINION 
Ву WILLIAM ALBIG, University of Illinois. 518 pages, $6.95 


This book discusses the-psychological processes involved in public opin- 
ion, the measurement, recording and polling of public opinion, the re- 
strictions applied by censorship, and the processes of spec pleaditig.and 
propaganda, An extended discussion of private and governmental p я 
gandas is contained in two long definitive chapters. 
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